SCP-5000 Parts List

Ref NO. [Descriptior] Ref NO. [Descriptior] Ref NO. [Descriptior]] Ref NO. |Description
L1001 6.8nH

L1003 8.2nH

L1005 5.6nH

L1101 4.7nH

L1103 6.8nH

L1104 150nH

L1106 27nH

L1107 10nH

L1108 8.2nH

L1109 47nH

L1110 47nH

L1111 120nH

L1112 120nH

L1115 39nH

L1116 47nH

L1118 5.6nH

L1119 6.8nH

L1120 2.2nH

L1121 220nH

L1122 220nH

L1123 3.3nH

L1130 2.2nH

L1201 12nH

L1202 12nH

L1203 56nH

L1204 56nH

L1301 27nH

L1302 27nH

L1303 4.7nH

L1304 4.7nH

L1305 10nH

L1308 22nH

L1401 3.9nH

L1402 1.5nH

L1403 12nH

L1404 15nH

L1405 10nH

L1406 1.2nH

L1420 5.6nH

L1422 6.8nH

L1430 2.7nH

L1431 2.7nH

L1432 4.7nH

L1433 4.7nH




SCP-5000 Parts List

Ref NO. [Descriptior]f] Ref NO. |Descriptior]| Ref NO. |Descriptior]] Ref NO. |Description
C1001 1.5pF C1313 100pF C1521 10uF
C1002 8pF C1314 0.01uF C1522 0.01uF
C1005 100pF C1315 47pF C1523 1000pF
C1100 0.01uF C1316 47pF C1524 100pF
C1l101 1pF C1317 47pF C1525 100pF
C1102 0.1uF C1318 100pF C1526 1000pF
c1108 1000pF C1319 8pF C1527 1000pF
C1109 1000pF C1320 3300pF C1528 1000pF
C1110 2pF C1321 3300pF C1529 0.01uF
Cl111 100pF C1322 100pF C1530 4700pF
Cl112 1000pF C1323 1000pF C1531 0.47uF
C1113 100pF C1324 0.01uF C1532 0.022uF
Cl114 10pF C1325 0.01uF C1540 0.1uF
C1115 100pF C1326 1000pF C1603 1000pF
Cl117 0.1uF C1327 0.022uF C1801 100pF
C1118 56pF C1328 0.47uF C1802 100pF
C1119 100pF C1329 560pF C1803 1uF
C1120 1000pF C1330 1000pF C1804 2.2uF
Cli121 18pF C1331 100pF C1805 2.2uF
C1122 1.5pF C1332 100pF c1807 100pF
C1123 0.01uF C1333 12pF C1808 1uF
Cl124 12pF C1334 0.1uF C1809 2.2uF
C1127 100pF C1335 4pF C1810 2.2uF
C1128 100pF C1336 4pF C1811 1uF
C1130 1pF C1403 100pF c1813 10uF
C1135 39pF C1404 100pF

C1136 39pF C1405 1000pF

C1139 100pF C1406 1000pF

C1140 1000pF C1407 1000pF

Cl141 33pF C1410 10pF

C1142 1000pF Cl1411 10pF

C1143 100pF C1412 10pF

Cl144 1000pF C1413 0.01uF

C1145 33pF Cl1414 9pF

Cl146 1000pF C1415 15pF

C1147 3pF Cl1416 15pF

C1148 0.01uF C1417 4, 7uF

C1153 2pF C1418 15pF

Cl154 10pF C1419 15pF

C1155 100pF C1420 6pF

C1160 1000pF C1421 3pF

C1l165 0.5pF C1422 15pF

Cl1168 1.5pF C1423 10pF

C1201 0.01uF C1425 100pF

C1202 4700pF C1426 1uF

C1203 1000pF C1427 100pF

C1206 0.01uF C1428 1uF

C1208 0.01uF C1429 100pF

C1209 0.01uF C1430 100pF

C1210 0.22uF C1431 0.01uF

Cl211 1000pF Cl1434 1000pF

C1212 1000pF C1435 1000pF




C1213 0.01uF C1438 1.5pF
C1214 100pF C1445 1000pF
C1215 0.01uF C1450 4pF
C1216 1000pF C1501 0.01uF
C1217 22pF C1503 100pF
C1219 22pF C1504 1uF
C1305 22pF C1505 0.1uF
C1308 1000pF C1506 1000pF
C1309 0.1uF C1507 10uF
C1310 4700pF C1508 0.022uF
C1311 0.1uF C1509 0.22uF
C1312 0.01uF C1520 0.01uF




SCP-5000 Parts List

Ref NO. [Descriptior] Ref NO. [Descriptior] Ref NO. [Descriptior]] Ref NO. |Description
R1001 0 R1419 1.2k
R1002 0 R1420 0
R1005 0 R1426 0
R1101 0 R1428 0
R1105 0 R1500 0
R1106 6.8k R1501 680
R1108 10 R1502 15k
R1109 3.3k R1503 47k
R1110 1k R1504 4.7k
R1112 8.2k R1505 120k
R1114 68 R1506 100k
R1115 10 R1507 4.7k
R1116 10 R1508 10k
R1120 4.7k R1509 27
R1121 10k R1510 1k
R1201 1k R1511 3.9k
R1202 10 R1512 220
R1203 10 R1513 0
R1204 1k R1514 1k
R1205 10k R1515 1k
R1206 10k R1516

R1207 4.7k R1517 51
R1208 8.2k R1518 1k
R1209 100 R1519 1k
R1210 0 R1520 1k
R1211 0 R1801 1
R1212 0 R1802 1
R1220 10k R1805 1
R1281 1k R1806 1
R1282 1k R1810 0
R1283 1k

R1284 1k

R1285 1k

R1286 1k

R1287 1k

R1288 1k

R1301 1k

R1302 1k

R1304 0

R1305 0

R1306 10k

R1307 0

R1308 12k

R1309 1k

R1310 6.2k

R1311 10k

R1312 10k

R1320 0

R1322 47

R1331 0

R1400 10k

R1401 0




R1406 150
R1408 0

R1409 1k
R1410 0

R1411 56
R1412 56
R1413 56k
R1414 1k
R1415 3.9k
R1416 10k
R1417 1.8k
R1418 22k




SCP-5000 Parts List

Reference No. Function Part No.
PLL Synthesizer
IC 151 PLL IC MB15F73SP
X1502 PCS/AMPS VCO YK509MDB097M1750B
Q1502 Transister HN7G03FU
Transmitter
1C143 PCS Power Amplifier |RF2153
X144 AMPS Power AmplifielPA3100 2
1C141 Switch uPG158TB
1C142 Invert IC TC7SUO4FU
1C162 Temp Sens. LM20M7X
Q1401,1402 Transister HN7G03FU
D1401,1402 Diode HSC88
X101 Diplexer LFDP15N0039A
XF102 PCS Duplexer DFYK1R88C1R96HHJ
XF103 AMPS Duplexer EFSD836MB1Z1
XF143 PCS Isolator CE0421R88DCB
XF146 AMPS Isolator CEO053R836DCA
XF141 PCS SAW Filter SAFC1867.5T1897.5ML1DOT
XF144 AMPS SAW Filter SRF836NJC31
XF142 PCS Coupler LDC10B190J1880
XF145 AMPS Coupler LDC10B150J0836
Regulator
1C181, 182 Regulator(3.0v/3.0V) [R5321D003A
1C183 Regulator(2.9V) R1121N291B
Receiver
1IC113 LNA/Mixer RFR3100
IC112 PCS LNA NE34018
IC111 AMPS LNA GNO01096B
IC114 TC7SUO04FU
Q1101,1102 Transister HN7G03FU
XF112 PCS RF SAW Filter |M196NW2BP_KF00541
XF111 AMPS RF SAW Filter |SAFC881.5MF1A0T
X114 PCS IF SAW Filter |B4910
XF113 AMPS IF SAW Filter [SAFC85.380MA15X
IF AGC Circuit
1C131 TX AGC+Mixer IC RFT3100
IC121 RX AGC IC IFR3000
Q1201,1301 Transistor DTC144EE
D1202,1203,1301,13Diode HVC202A
Q1202,1302 Diode DAN235E
TCXO Circuit
X1501 TCXO KT18-ECV30A-19.680M
Q1501 Transistor 25C4649




MURATA MFG, CO., LTD.

Tentativi ification of ISOLATOR Written by _M. Kawashima
Tentative SPEC No. - NCE64-P0822A Checked by_Y. Ohtani
Part Number - CE0401G88DCB0O00TT1 Date 19/ Apr./'00
Old Part Number : CE0401R88DCB
A>: Revised by MK on May/19/'00

1. Electrical
Frequency Range 1850~1910 MHz
Operating Temp. -35~+85°C +20~+30°C
Insertion Loss 0.6 dB max. A> 0.5 dB max.
Isolation 14 dB min. A> 15 dB min.
VSWR

Forward 1.6 max. --- max.

Reverse 1.6 max. --- max.
Rating Power 2.5 W max.
Reflection Power 0.6 W max.
Impedance 50 W
Attenuation A> (*) 3700~3820MHz 10 dB min.

Absolute value (*) 5550~5730MHz 15dB min.

Notel: Case surface temperature should be less than 100°C under the operation.
2: The specifications and dimensions in this spec. may be subject to change without notice.
3: (*) will not be measured in regular production. This value always meets the specification.

2: Mechanical (Figure, Circuit, Port)

i 4.0 i
[ =1
4 7 73
5 7 123  1:0UT
6:IN
6 7 @ D 71 2,3,4,5 : GROUND
| r

TOLERANCES UNLESS
OTHERWISE SPECIFIED : +/-0.2
DIMENSIONS : mm

1/0,GND Terminal
oy Solder resist




MUBATA MFG, GO, LTD.

Standard

Preliminary Specification of ISOLATOR Written by
Preliminary SPEC No. :NCE64-P0637G Checked by
Part Number :CE0521R88DCB Date
1. Electrical A>-Rev.
Frequency Range 1850~1910 MHz B>:Rev.
Operating Temp. -35~+85°C +20~+30°C C>:Rev.
Insertion Loss 0.6 dB max. --- dB max. D>:Rev.
Isolation B> 14 dB min. B> 15 dB min. E:-:Se://'
VSR S
Forward 1.6 max. --- max.
Reverse 1.6 max. --- max.
Rating Power 2.5 W max.
Reflection Power 0.6 W max.
Impedance 50 W
Attenuation F>C>(*) 3700~3820MHz 3 dB min.(-35~+85°C)

Absolute value

C>

(*) 5550~5730MHz 10 dB min.(-35~+85°C)

Notel: Case surface temperature should be less than 100°C under the operation.

C> Note2: (*) will not be measured in regular production. This value always meets the specification.
2. Mechanical (Figure, Circuit, Port)

Y.Nakamura

K.Matsunaga

25/ Feb/ 97

by T.Y. on 28/Oct./'97
by M.K. on 7/Jan./'98

by T.J. on 28/Jan./'98
by T.J. on 9/Feb./98

by T.J. on 13/Feb./'98
by T.J. on 23/Mar./'98
by T.Y. on 21/Jun./'99
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7
~ /. 0.2+/-0.1

OTHERWISE SPECIFIED : +/-0.2
DIMENSIONS : mm



MUBATA MFG, GO, LTD.

Preliminary Specification of ISOLATOR Written by M.Kawashima
Preliminary SPEC No. :NCE64-P0768D Checked by K.Matsunaga
Part Number :CEO053R836DCA Date 24/ Dec./ 98
1. Electrical A>: Rev. by T.Y. on 20/Jan./'99
Frequency Range 824~849 MHz B>: Rev. by M.K on 22/Feb/’'99
Operating Temp. 35~+85°C +20~+30°C C>f Rev. by T.Y. on 16/Mar./’?9
Insertion Loss 0.65 dB max. 0.55 dB max. D>: Rev. by T.Y. on 10/May./'99
Isolation 13 dB min. 15 dB min.
VSWR

Forward 1.5 max. --- max.

Reverse 1.5 max. --- max.
Rating Power 2.5 W max.
Reflection Power 0.6 W max.
Impedance 50 W
Attenuation (*) 1648~1698MHz 15 dB min.

Absolute value B> (*) 2472~2547MHz 20 dB min.

Notel : Case surface temperature should be less than 100°C under the operation.
2 : The specifications and dimensions in this spec. may be subject to change without notice.
3 : (*) will not be measured in regular production. This value always meets the specification.

2: Mechanical(Figure, Circuit, Port)
A>C>D>

TOLERANCES UNLESS
OTHERWISE SPECIFIED : +/-0.2
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Preliminary Specification of GIGAFIL® Written by
imi ; - Checked by
Part Number . DFYK1IR88C1R96HHJB Date
1. Electrical
TX—>ANT ANT—HRX
Center Frequency FT : 1880.0 MHz FR : 1960.0 MHz
Poles BPF3+BEF1 BPF5
Band Width (BW) FT + 30.0 MHz FR + 30.0 MHz
IL at BW
0~+35°C 3.0 dB max. 4.0 dB max
-30~+85°C 3.4 dB max. 4.1 dB max.
Ripple at BW 2.6 dB max. 3.0 dB max.
VSWR at BW 1.8 max. 2.0 max.
Group Delay at BW -- nsec_max. -- Nsec_max.
Input Power 1.0 W max. 1.0 W _max.
Attenuation 1930~1990MHz 40 dB min. (0~+35°C)1850~1910MHz 50dB min.
Absolute value (-30~+85°C)1850~1910MHz 48dB min

2. Mechanical (Figure, Circuit, Port)

24.7+/0.3
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/O;W

48 | ©
N

TOLERANCES UNLESS
OTHERWISE SPECIFIED : +/-0.1
DIMENSIONS : mm

The ANT, TX and RX pad size may be changed without notice.



MUR? M 8]
i ® Wiritten by _TYamamoto
o 61-P4250 Checked by Y.Ohtani
Part Number - DFYK1R88C1R96HHJB Date 8/Feb./2000

3. Recommended Land Pattern

Note : Impedance of signal lines should be 50 ohms including land pattern. The standard condition is applying the glass epoxy
board ( t = 1.0 mm, dielectric constant = 4.8, copper plating on both surfaces ) and the land patterns are connected to 50 ohms
micro-strip lines on back side surface through the via hole.

/7/ ///%%f/?

Nepagighg

, G744 7
) o il il %
5 o
3§‘!4Jﬁ 7 V*VJ{V :

/17J7— 7“&717—‘ yo=] =i

~— -

The Electrode and solder resist pattern may be changed without notice.



Preliminary Specification of GIGAFIL® Written by
imi ; - Checked by
Part Number . DFYK1IR88C1R96HHJB Date
1. Electrical
TX—>ANT ANT—HRX
Center Frequency FT : 1880.0 MHz FR : 1960.0 MHz
Poles BPF3+BEF1 BPF5
Band Width (BW) FT + 30.0 MHz FR + 30.0 MHz
IL at BW
0~+35°C 3.0 dB max. 4.0 dB max
-30~+85°C 3.4 dB max. 4.1 dB max.
Ripple at BW 2.6 dB max. 3.0 dB max.
VSWR at BW 1.8 max. 2.0 max.
Group Delay at BW -- nsec_max. -- Nsec_max.
Input Power 1.0 W max. 1.0 W _max.
Attenuation 1930~1990MHz 40 dB min. (0~+35°C)1850~1910MHz 50dB min.
Absolute value (-30~+85°C)1850~1910MHz 48dB min

2. Mechanical (Figure, Circuit, Port)

24.7+/0.3

i e
W mg
L

TOLERANCES UNLESS
OTHERWISE SPECIFIED : +/-0.1
DIMENSIONS : mm

The ANT, TX and RX pad size may be changed without notice.



® Written by [.Yamamoto
' 61-P4250 Checked by Y.Ohtani
Part Number - DFYK1IR88C1R96HHJB Date 8/Feb /2000

3. Recommended Land Pattern

Note : Impedance of signal lines should be 50 ohms including land pattern. The standard condition is applying the glass epoxy
board ( t = 1.0 mm, dielectric constant = 4.8, copper plating on both surfaces ) and the land patterns are connected to 50 ohms
micro-strip lines on back side surface through the via hole.
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The Electrode and solder resist pattern may be changed without notice.



TOSHIBA

HN7GO3FU

TOSHIBA MULTI CHIP DISCRET DEVICE

HN7GO3FU

POWER MANAGEMENT SWITCH APPLICATION

DRIVER CIRCUIT APPLICATION

Unite in mm

INTERFACE CIRCUIT APPLICATION
1 1
12501
Q1 (transistor) :2SA1955 Equivalent !
a| '@ g ' ]E el
Q2(S-MOS)  :SSM3K04FS Equivalent # A -+ —B-F
] I = f i 5 ]
3 =
Q1 (Transistor) MAXIMUM RATINGS (Ta=25°C) = ! a
=)
CHARACGTERISTIC SYMBOL | RATING UNIT G I
Collector—Base Voltage Vero -15 \% Ei_ VL3
Collector-Emitter Voltage Vceo -12 v g
Emitter-Base Voltage VeEBo -5 \ ;:EXISTETER
Coliector Current lc -400 mA 3.DRAIN
[Base N : ™ A 4.SOURCE
ase Lurren B - m 5.GATE
US6 6.COLLECTOR
JEDEC -
Q2 (S-MOS) MAXIMUM RATINGS (Ta=25°C) EIAJ —
CHARAGTERISTIC SYMBOL | RATING [ UNIT TOSHIBA -
Drain—Aource Voltage Vps 20 \Y
Gate—Source Voltage Vass 10 Y
Drain Current In 100 mA MARKING ‘
Type Name
1 1
Q1.2 COMMON RATINGS (Ta=25°C) o | NFE Rank
CHARACTERISTIC SYMBOL | RATING UNIT 8 B/
[Power Dissipation Pt 200 mw
o
Junction Temperture T 125 °C
j ., 0 O O
Storage Temperature Range Tetg -55~125 C

(3€) Total Rating

@ TOSHIBA is continually working to improve the quality and the reliability of its products . Nevertheless , semiconductor devices in general can malfunction or
fail due to their inherent electrical ssnsitivity and vulnerability to physical stress . [t is the responsibility of the buyer , when utilizing TOSHIBA products , to
serve standards of safety , and to avoid situations in which a malfunction or failure of a TOSHIBA product could cause loss of human life , bodily injury or
damage to property . In developing your designs . please ensure that TOSHIBA products are used within specified operating ranges as set forth in the most
revent products specifications . Also , please keep in mind the precautions and conditions set forth in the TOSHIBA Semiconductor Reliability Handbook.

@ The information contained herein is presented only as a guide for the applications of our products. No responsibility is assumed by TOSHIBA CORPORATION
for any infringements of intellsctual property or other rights of the third parties which may result from its use. No license is granted by implication or
otherwise under any intellectual property or other rights of TOSHIBA CORPORATION or others.

@ The information contained herein is subject to change without notice.




TOSHIBA

HN7GO3FU

Q1 (Transistor) ELECTRICAL CHARACTERISTICS

CHARACTERISTIC SYMBOL | TEST CONDITION MIN. TYP. MAX. UNIT
Collector Cut—off Current logo  |Vog=15V. Ig=0 - — -0.1 uA
Emitter Cut—off Current lego  |VER™9V. Ig=0 - - -0.1 uA
DC Current Gain hee |[Veg=2V. lc=—10mA 300 - 1000
Collector—Emitter VoEtsat) (1) |lc=—10mA, Ig=—0.5mA - -15 -30 v

m

Saturation Voltage VoE(sat) (2) |lc==200mA, 15=—10mA - -110 -250
Base-Emitter Saturation Voltage VBE(sat) |lg="200mA, Ig=—10mA - -0.87 -1.2 v
% : hFE Classification  A:300~600, B:500~1000
@1 (S-MOS) ELECTRICAL CHARACTERISTICS

CHARACTERISTIC SYMBOL [ TEST CONDITION MIN. TYP. MAX. UNIT
Gate Leakage Curreent less [Vgs=10V, Vps=0 - - 15 HA
Drain—Source Breakdown Voltage |V(gr)pss|lp=100xA, Vgs=0 20 - - vV
Drain Current Ipss |Vps=20V, Vgs=0 - - 1 ©A
Gate Threshold Voltage Vih Vpg=3V, Ip=0.1mA 0.7 - 1.3 v
Forward Transfer Admittance | Yes | |Vps=3V., Ip=10mA 25 50 - mS
Drain—-Souce ON Resistance Rpscon) |Ip=10mA, Vgg=2.3V - 4 12 114




HSC838

Silicon Schottky Barrier Diode for Various Detector, Mixer

HITACHI

ADE-208-826 (2)
Rev O
Nov. 1999

Features

e Low capacitance. (C = 0.8pF max)
» Low forward voltage.
« Ultrasmall Flat Package (UFP) is suitablefor high density surface mounting and high speed assembly.

Ordering Information

Type No. Laser Mark Package Code
HSC88 S3 UFP
Outline

Cathode mark \’6

Mark
P, S
1 1S3 2
1. Cathode
2. Anode

o ¢
Hitach ’,

semiconductor -




HSC88

Absolute Maximum Ratings (Ta = 25°C)

Item Symbol Value Unit
Reverse voltage Vy 10 \Y,
Average rectified current |, 15 mA
Junction temperature Tj 125 °C
Storage temperature Tstg -55to +125 °C

Electrical Characteristics (Ta=25°C)

Item Symbol Min Typ Max Unit Test Condition
Forward voltage Ve 350 — 420 mV I .=1mA
Ve, 500 — 580 I. =10 mA
Reverse current lay — — 0.2 HA Vg, =2V
[ —  — 10 Vg = 10V
Capacitance C — — 0.8 pF V,=0V,f=1MHz
ESD-Capability™ — 30 — — \Y C = 200pF , Both forward and reverse

direction 1 pulse.

Notes 1. Failure criterion ; I, = 400nA at V, =2 V

HITACHI



HSC88

Main Characteristic

10 10°
7 —
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~ 103 ~ 107 ™ ta- 75°
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Fig.3 Capacitance Vs. Reverse voltage
HITACHI




HSC88

Package Dimensions

Unit: mm

L
12+040) | 8| 3
o|lo
1.6+0.10 | 4| +
™| ©
olo
0| o
Q|
o| o
| H
™| ©
o
(=}
Hitachi Code UFP
JEDEC —
EIAJ Conforms
Mass 0.0016 g
HITACHI




HSC88

Cautions

1. Hitachi neither warrants nor grants licenses of any rights of Hitachi’s or any third party’s patent,
copyright, trademark, or other intellectual property rights for information contained in this document.
Hitachi bears no responsibility for problems that may arise with third party’ s rights, including
intellectual property rights, in connection with use of the information contained in this document.

2. Products and product specifications may be subject to change without notice. Confirm that you have
received the latest product standards or specifications before final design, purchase or use.

3. Hitachi makes every attempt to ensure that its products are of high quality and reliability. However,
contact Hitachi’ s sales office before using the product in an application that demands especially high
quality and reliability or where its failure or malfunction may directly threaten human life or cause risk
of bodily injury, such as aerospace, aeronautics, nuclear power, combustion control, transportation,
traffic, safety equipment or medical equipment for life support.

4. Design your application so that the product is used within the ranges guaranteed by Hitachi particularly
for maximum rating, operating supply voltage range, heat radiation characteristics, installation
conditions and other characteristics. Hitachi bears no responsibility for failure or damage when used
beyond the guaranteed ranges. Even within the guaranteed ranges, consider normally foreseeable
failure rates or failure modes in semiconductor devices and employ systemic measures such as fail-
safes, so that the equipment incorporating Hitachi product does not cause bodily injury, fire or other
consequential damage due to operation of the Hitachi product.

5. Thisproduct is not designed to be radiation resistant.

6. No oneis permitted to reproduce or duplicate, in any form, the whole or part of this document without
written approval from Hitachi.

7. Contact Hitachi’s sales office for any questions regarding this document or Hitachi semiconductor
products.

HITACHI

Hitachi, Ltd.

Semiconductor & Integrated Circuits.

Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan
Tel: Tokyo (03) 3270-2111 Fax: (03) 3270-5109

URL NorthAmerica : http:semiconductor.hitachi.com/
Europe . http://www.hitachi-eu.com/hel/ecg
Asia (Singapore)  : http://www.has.hitachi.com.sg/grp3/sicd/index.htm
Asia (Taiwan) : http://www.hitachi.com.tw/E/Product/SICD_Frame.htm
Asia (HongKong) : http://www.hitachi.com.hk/eng/bo/grp3/index.htm
Japan . http://www.hitachi.co.jp/Sicd/indx.htm
For further information write to:
Hitachi Semiconductor Hitachi Europe GmbH Hitachi Asia Pte. Ltd. Hitachi Asia (Hong Kong) Ltd.
(America) Inc. Electronic components Group 16 Collyer Quay #20-00 Group Il (Electronic Components)
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DIRECTIONAL COUPLER ( Preliminary )

1. Characteristics ( at -40 to +85°C)

Part Number

LDC10B150J0836

Frequency Range ( BW )

836.50 + 12.50 MHz

Coupling

15.90 £ 1.00 dB
( Termination : 50 W)

Insertion Loss in BW

0.30 dB max. at 25 °C
0.33 dB max. at -40 to +85 °C

Isolation

24.0 dB min.

V.S.W.R. in BW

1.40 max.

Characteristics Impedance

50 W ('Nominal )

Power Capacity

3.0 W max. (50 WLoad )

2. Construction,Dimensions&Marking

L T
B @ @ f
- = { ‘
il I o
@ (6 6
bae p
(in mm)
Mark Meaning
A Directional Input Mark
Mark Dimension Mark Dimension
L 1.6+0.1 b 0.20+0.10/-0.15
W 0.8+0.1 C 0.15+0.1
T 0.6+0.1 e 0.3+0.1
a 0.2+0.1 p 0.50+0.05
TERMINAL CONFIGURATION
Terminal No. | Terminal Name | Terminal No. | Terminal Name
(1) IN (4) Terminate
(2) GND (5) GND
(3) Coupled OUT (6) Main OUT

3. Land Pattern

0.25

0.8

1.3

0.3

0.25

0.1]]0.55

0.65

(in mm)

VIA Solder resist

E No pattern
Solder resist

* Line width to be designed to match 50W characteristic impedance,
depending on PCB material and thickness.

All the technical data and information contained herein are subject to change without prior notice.
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LM20
2.4V, 10pA, SC70, micro SMD Temperature Sensor

General Description m FAX Machines
m Printers

The LM20 is a precision analog output CMOS ® HVAC

integrated-circuit temperature sensor that operates over a . .

-55°C to +130°C temperature range. The power supply op- ™ Disk Drives

erating range is +2.4 V to +5.5 V. The transfer function of ™ Appliances

LM20 is predominately linear, yet has a slight predictable

parabolic curvature. The accuracy of the LM20 when speci-  Features

fied to a parabolic transfer function is £1.5°C at an ambient g Rated for full =55°C to +130°C range
temperature of +30°C. The temperature error increases lin-
early and reaches a maximum of £2.5°C at the temperature
range extremes. The temperature range is affected by the
power supply voltage. At a power supply voltage of 2.7 V to
5.5 V the temperature range extremes are +130°C and . .
-55°C. Decreasing the power supply voltage to 2.4 V Key SpeC|f|cat|0ns
changes the negative extreme to —30°C, while the positive

m Available in an SC70 and a micro SMD package
m Predictable curvature error
m Suitable for remote applications

remains at +130°C. O Accuracy at +30°C 1.5 to ¥4 °C (max)
The LM20's quiescent current is less than 10 pA. Therefore, ~ ) Accuracy at +130°C & -55°C +2.51t0 +5°C (max)
self-heating is less than 0.02°C in still air. Shutdown capabil- 0O Power Supply Voltage
ity for the_ LM20 is ir_1trinsic because it_s inherent low power Range +2.4V to +5.5V
consumptlon allows it to be powered dlr_ectly from the output 0 Current Drain 10 pA (max)
of many logic gates or does not necessitate shutdown at all. ) }

O Nonlinearity +0.4 % (typ)
App”cations O Output Impedance 160 Q (max)
m Cellular Phones 0O Load Regulation
= Computers 0 pA < [ < +16 pA -2.5 mV (max)

m Power Supply Modules
B Battery Management

Typical Application

V+ (+2.4V to +5.5V)

Output Voltage vs Temperature

LM20
25
GND NC|— \\
2 N,
= s N
DS100908-2 w \
g 15 N
5 A\
Vo = (-3.88x107°xT?) + (-1.15x1072xT) + 1.8639 o
>
or (=
2
o
(1.8639-V ) 5
T=-1481.96 + \/2A1962x106+ — © os \\
3.88x 10 N
where: 0
T is temperature, and Vg is the measured output voltage of the LM20. 75 50 25 0 25 50 75 100 125 150

TEMPERATURE (°C)
DS100908-24

Full-Range Celsius (Centigrade) Temperature Sensor (-55°C to +130°C)
Operating from a Single Li-lon Battery Cell

© 2000 National Semiconductor Corporation DS100908 www.national.com
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LM20

Typical Application

(Continued)
Temperature (T) Typical V o
+130°C +303 mV
+100°C +675 mV
+80°C +919 mVv
+30°C +1515 mV

Note:

SC70-5

Connection Diagrams

vt

5
GND A

3_Vo

LM20 {2 GND

1 NC

Top View
See NS Package Number MAAO5A

DS100908-1

- GND (pin 2) may be grounded or left floating. For optimum thermal
conductivity to the pc board ground plane pin 2 should be grounded.

- NC (pin 1) should be left floating or grounded. Other signal traces
should not be connected to this pin.

Note:

Temperature (T) Typical V 4
+25°C +1574 mV
o°C +1863.9 mV
-30°C +2205 mV
-40°C +2318 mV
-55°C +2485 mV
micro SMD
2 =
GND 4|, 1|3 vt

NC 1 '.. 2 vo

DS100908-32

- Pin numbers are referenced to the package marking text orientation.
- Reference JEDEC Registration MO-211, variation BA

- The actual physical placement of package marking will vary slightly
from part to part. The package marking will designate the date code and
will vary considerably. Package marking does not correlate to device type

in any way.
Top View
See NS Package Number BPA0O4DDC
Ordering Information
Order Temperature Temperature NS Package Device
Number Accuracy Range Number Marking Transport Media
LM20BIM7 +25°C -55°C to +130°C MAAO5A T2B 1000 Units on Tape and Reel
LM20BIM7X +2.5°C -55°C to +130°C MAAO5A T2B 3000 Units on Tape and Reel
LM20CIM7 +5°C -55°C to +130°C MAAO5A T2C 1000 Units on Tape and Reel
LM20CIM7X +5°C -55°C to +130°C MAAO5A T2C 3000 Units on Tape and Reel
LM20SIBP +3.5°C -40°C to +125°C BPA04DDC Date 250 Units on Tape and Reel
Code
LM20SIBPX +3.5°C -40°C to +125°C BPA04DDC Date 3000 Units on Tape and Reel
Code

www.national.com




Absolute Maximum Ratings

Supply Voltage
Output Voltage

Output Current

Input Current at any pin (Note 2)

Storage Temperature

Maximum Junction Temperature (T ;yax)
ESD Susceptibility (Note 3) :

Human Body Model
Machine Model

(Note 1)

+6.5V to -0.2V

(V* + 0.6 V) to
-06V

10 mA

5 mA

-65°C to +150°C
+150°C

2500 V
250 VvV

Electrical Characteristics

Unless otherwise noted, these specifications apply for V* = +2.7 V. Boldface limits apply for T

other limits T, = T, = 25°C; Unless otherwise noted.

Lead Temperature
SC-70 Package (Note 4) :
Vapor Phase (60 seconds)
Infrared (15 seconds)

+215°C
+220°C

Operating Ratings (note 1)

Specified Temperature Range:

LM20B, LM20C with
24V V<27V

LM20B, LM20C with
27V<sV's55V

LM20S with
24V <V's55V

LM20S with
27V <V's55V
Supply Voltage Range (V*)
Thermal Resistance, 6;,(Note 5)
SC-70
micro SMD

TMIN < TA < TMAX
-30°C < T, < +130°C
-55°C < T, < +130°C
-30°C < T, < +125°C

-40°C £ T, < +125°C
+2.4Vto+55V

415°C/W
340°CIW

A=T3=Tun 10 Tyax ; all

Parameter Conditions Typical LM20B LM20C LM20S Units
(Note 6) Limits Limits Limits (Limit)
(Note 7) (Note 7) (Note 7)
Temperature to Voltage Error | T, = +25°C to +30°C +15 +4.0 +25 °C (max)
Vo = (-3.88x107°xT?) T, = +130°C +2.5 +5.0 °C (max)
+ (-1.15x1075XT) + 1.8630V |3 " romec 125 5.0 +35 °C (max)
(Note 8) T, = +100°C 122 147 132 °C (max)
T, = +85°C +2.1 +4.6 +3.1 °C (max)
T, =+80°C 2.0 45 3.0 °C (max)
TAo=0C *1.9 4.4 2.9 °C (max)
T, =-30°C 2.2 4.7 33 °C (min)
T, = -40°C +2.3 +4.8 +35 °C (max)
T, =-55°C +25 +5.0 °C (max)
Output Voltage at 0°C +1.8639 \Y
Variance from Curve +1.0 °C
Non-Linearity (Note 9) -20°C < T, <+80°C +0.4 %
Sensor Gain (Temperature -30°C < T, < +100°C -11.77 -11.4 -11.0 -11.0 mV/°C (min)
Sensitivity or Average Slope) -12.2 -12.6 -12.6 mV/°C (max)
to equation:
Vo=-11.77 mV/°CxT+1.860V
Output Impedance 0 pA <1, < +16 pA(Notes 160 160 160 Q (max)
11, 12)
Load Regulation(Note 10) 0 pA <1 < +16 pA(Notes -2.5 -2.5 -2.5 mV (max)
11, 12)
Line Regulation +2. 4V < V" < +5.0V +3.3 +3.7 +3.7 mV/V (max)
+5.0V <V <+55V +8.8 +8.9 +8.9 mV (max)
Quiescent Current +2. 4V V" <+55V 4.5 7 7 7 HA (max)
+2. 4V < V* < +5.0V 45 10 10 10 HA (max)
Change of Quiescent Current | +2. 4V < V* < +5.5V +0.7 HA
Temperature Coefficient of -11 nA/°’C
Quiescent Current
Shutdown Current V*<+0.8V 0.02 MA

www.national.com
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LM20

Electrical Characteristics  (continued)

Note 1: Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for which the device is func-
tional, but do not guarantee specific performance limits. For guaranteed specifications and test conditions, see the Electrical Characteristics. The guaranteed speci-
fications apply only for the test conditions listed. Some performance characteristics may degrade when the device is not operated under the listed test conditions.

Note 2: When the input voltage (V) at any pin exceeds power supplies (V; < GND or V, > V*), the current at that pin should be limited to 5 mA.

Note 3: The human body model is a 100 pF capacitor discharged through a 1.5 kQ resistor into each pin. The machine model is a 200 pF capacitor discharged di-
rectly into each pin.

Note 4: See AN-450 “Surface Mounting Methods and Their Effect on Product Reliability” or the section titled “Surface Mount” found in any post 1986 National Semi-
conductor Linear Data Book for other methods of soldering surface mount devices.

Note 5: The junction to ambient thermal resistance (8;5) is specified without a heat sink in still air using the printed circuit board layout shown in Figure *NO TARGET
FOR fig NS1382*.

Note 6: Typicals are at Ty = Tp = 25°C and represent most likely parametric norm.

Note 7: Limits are guaranteed to National's AOQL (Average Outgoing Quality Level).

Note 8: Accuracy is defined as the error between the measured and calculated output voltage at the specified conditions of voltage, current, and temperature (ex-
pressed in°C).

Note 9: Non-Linearity is defined as the deviation of the calculated output-voltage-versus-temperature curve from the best-fit straight line, over the temperature range
specified.

Note 10: Regulation is measured at constant junction temperature, using pulse testing with a low duty cycle. Changes in output due to heating effects can be com-
puted by multiplying the internal dissipation by the thermal resistance.

Note 11: Negative currents are flowing into the LM20. Positive currents are flowing out of the LM20. Using this convention the LM20 can at most sink -1 pA and
source +16 pA.

Note 12: Load regulation or output impedance specifications apply over the supply voltage range of +2.4V to +5.5V.
Note 13: Line regulation is calculated by subtracting the output voltage at the highest supply input voltage from the output voltage at the lowest supply input voltage.

Typical Performance Characteristics

Temperature Error vs Temperature

8
1 ] I I
el T T T 1T T T 1|
) § Grade MAX Limit C Grade MAX Limit
o 4 P— gt
g —— el
5 2 - prm— o
w B grade MAX Limit —
L Median
g O 1y
=] B grade MIN Limit —
= 2
< - [—
E -4 -
2 =
||-|_-' -6 }-S Grade MIN Limit __CI Gradle MII\: Limi} —
| | |
P T 11

-75 -50 -25 0 25 50 75 100 125 150
TEMPERATURE (°C)

DS100908-25

PCB Layouts Used for Thermal
Measurements

7o

hes

T

1.9 mm '1.9mm
DS100908-29 DS100908-30
a) Layout used for no heat sink measurements. b) Layout used for measurements with small heat hink.

FIGURE 1. PCB Lyouts used for thermal measurements.
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1.0 LM20 Transfer Function

The LM20’s transfer function can be described in different
ways with varying levels of precision. A simple linear transfer
function, with good accuracy near 25°C, is
Vo= -11.69 mV/°C x T + 1.8663 V

Over the full operating temperature range of -55°C to
+130°C, best accuracy can be obtained by using the para-
bolic transfer function

Vo = (—3.88x107%xT?) + (-1.15x1072xT) + 1.8639
solving for T:

(1.8639-V,)

T=-1481.96 + /2.1962x106+ 3

3.88x10°

Alinear transfer function can be used over a limited tempera-
ture range by calculating a slope and offset that give best re-
sults over that range. A linear transfer function can be calcu-
lated from the parabolic transfer function of the LM20. The
slope of the linear transfer function can be calculated using
the following equation:

m = -7.76 x 107°x T — 0.0115,

where T is the middle of the temperature range of interest
and m is in V/°C. For example for the temperature range of
Toin=—30 t0 T,,,,,=+100°C:
T=35°C
and
m = -11.77 mV/°"C

The offset of the linear transfer function can be calculated
using the following equation:

b= (VOP(Tmax) + VOP(T) +mx (Tmax+T))/zv
where:

* Vop(Tmax) IS the calculated output voltage at T, USing
the parabolic transfer function for Vg

* Vop(T) is the calculated output voltage at T using the
parabolic transfer function for V.

Using this procedure the best fit linear transfer function for
many popular temperature ranges was calculated in Figure
2. As shown in Figure 2 the error that is introduced by the lin-
ear transfer function increases with wider temperature
ranges.

Temperature Range Linear Equation Maximum Deviation of Linear
- - Vo= Equation from Parabolic Equation
T (C) Tiax (C) )
-55 +130 -11.79 mV/'C x T + 1.8528 V 141
-40 +110 -11.77 mV/C x T + 1.8577 V +0.93
-30 +100 -11.77 mV/°C x T + 1.8605 V +0.70
-40 +85 -11.67 mV/°C x T + 1.8583 V +0.65
-10 +65 -11.71 mV/°C x T + 1.8641 V +0.23
+35 +45 -11.81 mV/°C x T + 1.8701 V +0.004
+20 +30 -11.69 mV/°"C x T + 1.8663 V +0.004
FIGURE 2. First order equations optimized for different temperature ranges.
2.0 Mou nting as Humiseal and epoxy paints or dips are often used to en-

The LM20 can be applied easily in the same way as other
integrated-circuit temperature sensors. It can be glued or ce-
mented to a surface. The temperature that the LM20 is sens-
ing will be within about +0.02°C of the surface temperature to
which the LM20’s leads are attached to.

This presumes that the ambient air temperature is almost the
same as the surface temperature; if the air temperature were
much higher or lower than the surface temperature, the ac-
tual temperature measured would be at an intermediate tem-
perature between the surface temperature and the air tem-
perature.

To ensure good thermal conductivity the backside of the
LM20 die is directly attached to the pin 2 GND pin. The tem-
pertures of the lands and traces to the other leads of the
LM20 will also affect the temperature that is being sensed.

Alternatively, the LM20 can be mounted inside a sealed-end
metal tube, and can then be dipped into a bath or screwed
into a threaded hole in a tank. As with any IC, the LM20 and
accompanying wiring and circuits must be kept insulated and
dry, to avoid leakage and corrosion. This is especially true if
the circuit may operate at cold temperatures where conden-
sation can occur. Printed-circuit coatings and varnishes such

sure that moisture cannot corrode the LM20 or its connec-
tions.

The thermal resistance junction to ambient (6,,) is the pa-
rameter used to calculate the rise of a device junction tem-
perature due to its power dissipation. For the LM20 the
equation used to calculate the rise in the die temperature is
as follows:

Ty=Ta+ 634 [(VTIg) + (VT = Vo) 1]

where g is the quiescent current and I, is the load current on
the output. Since the LM20’s junction temperature is the ac-
tual temperature being measured care should be taken to
minimize the load current that the LM20 is required to drive.
The tables shown in Figure 3 summarize the rise in die tem-
perature of the LM20 without any loading, and the thermal
resistance for different conditions.

www.national.com
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LM20

2.0 Mounting (Continued)

SC70-5 SC70-5
no heat sink small heat sink
8;a Ty = Ta 85a Ty = Ta
(ciw) (0 (ciw) (0
Still air 412 0.2 350 0.19
Moving 312 0.17 266 0.15
air
See Figure 1 for PCB layout samples.
micro SMD micro SMD
no heat sink small heat fin
N Ty =Ta 834 Ty =Ta
(cw) () (cw) ()
Still air 340 0.18 TBD TBD
Moving TBD TBD TBD TBD
air

FIGURE 3. Temperature Rise of LM20 Due to
Self-Heating and Thermal Resistance ( 6;4)

3.0 Capacitive Loads

The LM20 handles capacitive loading well. Without any pre-
cautions, the LM20 can drive any capacitive load less than
300 pF as shown in Figure 4. Over the specified temperature
range the LM20 has a maximum output impedance of 160 Q.
In an extremely noisy environment it may be necessary to
add some filtering to minimize noise pickup. It is recom-
mended that 0.1 uF be added from V* to GND to bypass the
power supply voltage, as shown in Figure 5. In a noisy envi-
ronment it may even be necessary to add a capacitor from
the output to ground with a series resistor as shown in Figure
5. A1 pF output capacitor with the 160 Q maximum output
impedance and a 200 Q series resistor will form a 442 Hz
lowpass filter. Since the thermal time constant of the LM20 is
much slower, the overall response time of the LM20 will not
be significantly affected.

+1 HEAVY CAPACITIVE LOAD, WIRING, ETC.
LM20 — ¥
=5 ¢ T0 A HIGH-IMPEDANCE LOAD

DS100908-15

FIGURE 4. LM20 No Decoupling Required for
Capacitive Loads Less than 300 pF.

R(©Q C (uF)
200 1
470 0.1
680 0.01
1k 0.001

T"' HEAVY CAPACITIVE LOAD, WIRING, ETC.

r
1
] \
. ouT
. LM20 * A >
0.1 uF BYPASS -
OPTIONAL T - R
1
]
1 c
1
. T

DS100908-16

T"' HEAVY CAPACITIVE LOAD, WIRING, ETC.

r

1

: o
. LM20 |—AAA— >

0.1 uF BYPASS —— out l
OPTIONAL “T - c

1

]

1

1

L 4 A4

DS100908-33

FIGURE 5. LM20 with Filter for Noisy Environment and Capacitive Loading greater than 300 pF. Either placement of
resistor as shown above is just as effective.

4.0 LM20 micro SMD Light Sensitivity

Exposing the LM20 micro SMD package to bright sunlight
may cause the output reading of the LM20 to drop by 1.5V. In
a normal office environment of fluorescent lighting the output
voltage is minimally affected (less than a millivolt drop). In ei-
ther case it is recommended that the LM20 micro SMD be

placed inside an enclosure of some type that minimizes its
light exposure. Most chassis provide more than ample pro-
tection. The LM20 does not sustain permanent damage from
light exposure. Removing the light source will cause LM20’s
output voltage to recover to the proper value.

www.national.com




5.0 Applications Circuits

v+ R3 Viewp
—VWWA— N\
\\4
R4 V12
R1 I —
4.1V (High = overtemp alarm) /—VOUT
—AM——
—> Vour
LM4040 M7211 —
v = (@nR2
v R1 + R2||R3
v = (@DR2
T —
— R2 + R1|R3

DS100908-18

FIGURE 6. Centigrade Thermostat

SHUTDOWN Vs Vo
LM20
Any logic

device output. I

DS100908-19

FIGURE 7. Conserving Power Dissipation with Shutdown

V+ (+5.0V)
1k
e
0.1 uF 4700 6  —
K 4] + 3 3 —— CS
» VLMZ\(/)O 2 VN C — bo
A VVY »
— 4
A s| I L F— CLK
LM4040BIM3-4.1 GND T 0.14F [ ADCV0831
2
@ GND

DS100908-28

Most CMOS ADCs found in ASICs have a sampled data comparator input structure that is notorious for causing grief to analog
output devices such as the LM20 and many op amps. The cause of this grief is the requirement of instantaneous charge of the
input sampling capacitor in the ADC. This requirement is easily accommodated by the addition of a capacitor. Since not all ADCs
have identical input stages, the charge requirements will vary necessitating a different value of compensating capacitor. This ADC
is shown as an example only. If a digital output temperature is required please refer to devices such as the LM74.

FIGURE 8. Suggested Connection to a Sampling Analog to Digital Converter Input Stage

www.national.com
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LM20

Physical Dimensions  inches (millimeters) unless otherwise noted

240.1 {c]
SYMM ¢
!«—0.65
3 2 | SYMM ¢
8] |
>} (0.65)
1
| o mo I
| | I |
1.8-2.4 | 1.25%0.1 |
! | ‘ 1 (1.9)
N I
i
! (0.75 TYP) -7 F+-——-—¢+ 14—~
R 4 5 |
! ~>‘ \ FO.IS—OAS TYP ! ~>| \ Lq—(o,‘t TYP)
B, BN SOREeIES) — (1.5 —
LAND PATTERN RECOMMENDATION
(0.9) R0.025 MIN
GAGE PLANE
R0.025 MIN
0.8-1.1

EmmT — b J;_EL _
SEATING PLANE —/ 0-0.1 —T \; 0.1-0.20 L—» *

45-50 Ty —0.40£0.05
—(0.515)
DIMENSIONS ARE IN MILLIMETERS MAADSA (REV B)

5-Lead SC70 Molded Package
Order Number LM20BIM7 or LM20CIM7X
NS Package Number MAAO5A

www.national.com 8




Physical Dimensions

PKG SYMM
¢

inches (millimeters) unless otherwise noted (Continued)

SO

PKG SYMM ¢ !-
i

D

AV
I——<o45>——|

(0.5)

0.15’

LAND PATTERN RECOMMENDATION

. B
0.06
TOP SIDE COATING 0. 04— l— S‘IEMM
A\ na
\ UMP
i SYMM
T € X1
/ / D O
§ ']
BUMP 1 CORNER SILICON i | (4]
o o
0.11 0.18
4 By 16
DIMENSIONS ARE IN MILLIMETERS

BPA04XXX (Rev B)

4-Bump micro SMD Ball Grid Array Package
Order Number LM20SIBP or LM20SIBPX
NS Package Number BPA0O4DDC
The following dimensions apply to the BPAO4DDC package

shown above: X1=X2 = 853um

LIFE SUPPORT POLICY

+30pm, X3= 900pm £50um

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT AND GENERAL

COUNSEL OF NATIONAL SEMICONDUCTOR CORPORAT

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and
whose failure to perform when properly used in
accordance with instructions for use provided in the
labeling, can be reasonably expected to result in a

ION. As used herein:

2. A critical component is any component of a life
support device or system whose failure to perform
can be reasonably expected to cause the failure of
the life support device or system, or to affect its
safety or effectiveness.

S|gn|f|cant Injury to the user.
National Semiconductor National Semiconductor
Corporation Europe
Americas Fax: +49 (0) 180-530 85 86
Tel: 1-800-272-9959 Email: europe.support@nsc.com
Fax: 1-800-737-7018 Deutsch Tel: +49 (0) 69 9508 6208
Email: support@nsc.com English Tel: +44 (0) 870 24 0 2171
www.nhational.com Frangais Tel: +33 (0) 1 41 91 8790

National Semiconductor
Asia Pacific Customer
Response Group

Tel: 65-2544466

Fax: 65-2504466

Email: ap.support@nsc.com

National Semiconductor
Japan Ltd.

Tel: 81-3-5639-7560
Fax: 81-3-5639-7507

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.
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MICRO-DEVICES CDMA/TDMA/PACS
1900 MHZ 3V POWER AMPLIFIER

Typical Applications
+ PACS Handsets and Base Stations . * 3V TDMA PCS Handsets

» 3V 1850-1910MHz CDMA PCS Handsets « Spread Spectrum Systems
» 3V 1750-1780MHz CDMA PCS Handsets « Commercial and Consumer Systems

Product Description

The RF2153 is a high-power, high-efficiency linear ampli-

fier IC targeting 3V handheld systems. The device is — 320 — i -
manufactured on an advanced Gallium Arsenide Hetero- 150 <} L 040
junction Bipolar Transistor (HBT) process, and has been T | d“ ‘] *
designed for use as the final RF amplifier in 3V CDMA : 1 } oooag
and TDMA hand-held digital equipment, spread spectrum ( 32 ) oro D‘% ‘50
systems, and other applications in the 1750MHz to d | 12 1 B
1910 MHz band. The device is packaged in a compact — L Qoo
4mmx4mm (LCC). The device’s frequency response can oz r
be optimized for linear performance in the 1750MHz to
1910MHz band. 0.80
Optimum Technology Matching® Applied Package Style: MP16KO1A
0 sisJT ™ GaAsHBT [] GaAs MESFET
[ sisi-cMOs [ SiGeHBT [] SiCMOS Features '
o o o« » Single 3V Supply
3 8 8 8 ¢ ;
g 2 2 3 & « 29dBm Linear Output Power
thte bl Dol e - 30dB Linear Gain
anpz [2] 121 RFOUT » 33% Linear Efficiency CDMA
veet |3 11| RE oUT » 40% Linear Efficiency TDMA
RFIN {4 10 AF OUT * On-board Power Down Mode
5] [61 [7] [} [s]
5 & & 8 ¢
E & 2 & ¢ Ordering Information
(O] = P
> ::5 RF2153 CDMA/TDMA/PACS 1900MHZz 3V Power Amplifier
RF2153PCBA  Fuily Assembled Evaluation Board
Functional Block Diagram RF Micro Devices, Inc. Tel (336) 664 1233
7625 Thorndike Road Fax (336) 664 0454
Greensboro, NC 27409, USA http:/Avww_rfmd.com
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\ POWER AMPLIFIERSH

RF2153

Absolute Maximum Ratings

Parameter Rating Unit
Supply Voitage (RF off) +8.0 Ve
Supply Voltage (Poyr<31dBm) +4.5 Vpe Acautionl ESD sensitive device.
Mode Voltage (Vyope) +3.5 Voc
Contral Vohage (VPD) +3.5 VDC ;Fm':‘:irr:en :fvl‘f:l:prirl\ting. :‘:v:ever. LR;'Ci::“ro Dwk;iﬁ"ﬁiﬁ:ﬁ;‘;’?:s
Input RF Power +10 dBm make changes 1o its products without notice. RF Micro Devices does not
Operating Case Temperature 3010 +85 °c assime rasponsiility for the use of the described product(s).
Storage Temperature -30 10 +150 °C
Specification ) .
Parameter - Unit Condition
Min. Typ. Max.
Overall - COMA 2;;25"0. Vee=3.4V unless otherwise speci-
Usable Frequency Range 1750 1910 MHz
Typical Frequency Range 1750-1780 MHz Qutput Matching Network Tune
1850-1910 MHz Output Matching Network Tune
Small Signal Gain 30 32 34 dB Vumope=Low 0V to 0.5V
Linear Gain 28 30 dB Vpmope=High 2.5V to 3V
Pout=29dBm, Vg=3.4V, Vaeg=2.8Y
Second Harmonic (including -35 dBc
second harmonic trap)
Third Harmonic -40 dBc
Fourth Harmonic -45 dBc
Minimum Linear Output Power 29 dBm
(CDMA or TDMA Modulation)
Idle Current 100 mA VMope=>2.5V
CDMA Linear Eﬁiciency 30 33 POUT=29dBm, Vcc=3A4V, VREG=2-BV
CDMA Adjacent Channel Power -46 -44 dBc Pout=29dBm, Vcc=3.4V, Vgeg=2.8V
Rejection @ 1.25MHz
Minimum Linear Output Power 28 +29 dBm Vee=3.0V, Vpeg=2.8V
(CDMA Modulation)
Input VSWR <21
Qutput Load VSWR 5:1
Overall - TDMA ;Ii':d25°c, Vc=3.4V unless otherwise speci-
Idle Current 250 500 mA Vmope=0V to 0.5V
TDMA Linear Efficiency 30 40 % PoyT=30dBm, Vc=3.4V, Vpeg=2.8V
TDMA ACP @ 30kHz -29 -28 dBc Pout=30dBm
TDOMA ALT @ 60kHz -49 -48 dBc Pout=30dBm
Power Supply
Power Supply Voltage 3.0 3.4 4.5 \
Vpp Current 10 15 mA Total pins 7 and 8
Turn On/Oft time 100 ns
Total Current (Power down) 10 pA Vpp = low
Vpp “Low” Voltage ] 0.2 \
Vpp “High” Voltage 2.7 28 29 \
MODE “High™ Voitage 25 28 \Y
| MODE “Low™ Voltage 0 0.5 \
Stability 3:1 Inband
20:1 Qutband
Spurious <-60 dBc
Noise Power -136 dB/Hz @ 80MHz offset

Rev A12 991202



Drawing No. JESA81-0448

1.SCOPE
This Product specification is applied to SAFC1867.5T1897.5ML1DOT-TC00, the 1800MHz range
SAW Filter used for communication equipment.
Please contact us when using this product for any other applications than described in the above.

2. CUSTOMER NUMBER

Customer’s Part No. Customer’s Drawing No.

3. MURATA PART NUMBER

SAFC1867.5T1897.56ML1DOT - BULK PACKING
SAFC1867.5T1897.5ML1DOT-TCO00 . TAPING PACKING (10000pcs)

4. DIMENSIONS

3.0+0.2
Dot Marking

i
| 4-1.5020.15

3.0£0.2
|

i (0.20)

.
54
£
a
= Marking : Laser Printing
< % : EIAJ Code
[}
a
— (1) ,
(8) j e Lj @ | (8) : Input (Filter 1:1867.5MHz)
n (2) : Output (Filter 1:1867.5MHz)
(M p_1 [ 4O¢ (6) : Input (Filter 2:1897.5MHz)
= (4) : Output (Filter 2:1897.5MHz)
OIS O
o)l = s Others : Ground
6-0.75+0.20 |- l S
150020 | | A
e~

Unit : mm

Murata Manufacturing Co., Ltd.
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5. MAXIMUM RATINGS
5.1 Withstanding Voltage for short Term
between each Terminal

wn
e}

D. C. Voltage

between each Terminal
Input Signal Level
Operating Temperature Range
Storage Temperature Range

w
wn W

6. ELECTRICAL CHARACTERISTICS

Maximum Rating
10V

(Insulation Resistance 10M€2 min. , 2522°C)

Maximum Rating
3V (25+2°C)

10mW (+10dBm), 8000 hours

-30°C ... + 80°C
-40°C ... + 85°C

< Input(8), Oﬁtput(Z), Ground(others): Measurement Circuit (a-1) >

Item Specifications Typical
(Reference value at
25+2°C)
6-1 | Nominal Center Frequency (fc) 1867.5 MHz -
6-2 | Insertion Loss
1) within 1850 ... 1885 MHz 3.2 dB max. 2.0dB
(Pass Bandwxdth)
2) within 1589 ... 1625 MHz 25 dB min. 28 dB
3) within 1719 ... 1755 MHz 30 dB min. 37dB
4) within 1930 ... 1965 MHz 32 dB min. 37dB
5) within 2020 ... 2095 MHz 25 dB min. 30dB
6) within 2190 ... 2305 MHz 28 dB min. 32 dB
7) within 3700... 3770 MHz 20 dB min. 27 dB
6-3 | Ripple Deviation (w1thm 1850 ... 1885 MHz) 2.0 dB max. 0.7dB
6-4 | V.S.W.R. (within 1850 ... 1885 MHz) 2.0 max. 1.5
6-5 | Input / Qutput Impedance (nominal) 5092 -
< Input(6), Output(4), Ground(others): Measurement Circuit (a-2) >
Item Specifications Typical
(Reference value at
25+2°C)
6-1 | Nominal Center Frequency (fc) 1897.5 MHz -
6-2 | Insertion Loss
1) within 1885 ... 1910 MHz 3.2 dB max. 2.0dB
(Pass Bandw1dth)
2) within 1624 ... 1650 MHz 25 dB min. 30 dB
3) within 1754 ... 1780 MHz 28 dB min. 32dB
4) within 1965 ... 1990 MHz 32 dB min. 40 dB
5) within 2055 ... 2120 MHz 25 dB min. 32dB
6) within 2225 ... 2330 MHz 30 dB min. 35dB
7) within 3770 ... 3820 MHz 18 dB min. 22 dB
6-3 | Ripple Deviation (wnhln 1885 ... 1910 MHz) 2.0 dB max. 0.7dB
6-4 | V.S.W.R. (within 1885 ... 1910 MHz) 2.0 max. 0.7
6-5 | Input / Output Impedance (nominal) 509 -

Murata Manufacturing Co., Ltd.



TOSHIBA

TC7SUO4F/FU

TOSHIBA CMOS DIGITAL INTEGRATED CIRCUIT SILICON MONOLITHIC

TC7SU04F, TC7SUO4FU

INVERTER

The TC7SU04 is a high speed C2MOS INVERTER fabricated
with silicon gate C2MOS technology.

It achieves high speed operation similar to equivalent
LSTTL while maintaining the C2MOS low power

dissipation.

The internal circuit is composed of single stages inverter,
it can be applied for crystal oscillation.

The input is equipped with protection circuits against
static discharge or transient excess voltage.

Output currents are 1/2 compared to TC74HC series

models.

FEATURES
® High Speed .......................

® Low Power Dissipation ............
® High Noise Immunity

Output Drive Capability ...........
Symmetrical Output Impedance

Balanced Propagation Delays ......

tpd =7ns (Typ.) at
cc=s5V

lcc=1¢A (Max.) at

Ta=25°C

VNIH=VNIL
=28% V¢ (Min.)

5 LSTTL Loads

lloHl=loL.
=2mA (Min.)
toLH=tpHL

TC7SU04F

TC7SUO4FU

o

SSOP5-P-0.95

SSOP5-P-0.65A

Weight SSOP5-P-0.95

:0.016g (Typ.)
SSOP5-P-0.65A: 0.006g (Typ.)

® \Wide Operating Voltage Range Vec (opr) =2~6V
MAXIMUM RATINGS MARKING
CHARACTERISTIC SYMBOL RATING UNIT Type Name

Supply Voltage Range Vce -0.5~7 \Y = A7

DC Input Voltage VIN -05~Veec+05| V E6

DC Output Voltage VouT -0.5~Vcc+0.5 \" =R=E=

Input Diode Current 1% 120 mA

Output Diode Current lok +20 mA PIN ASSIGNMENT (TOP VIEW)

+

DC Output Current louT 125 mA ne [l ] vee

DC V¢ /Ground Current Icc 25 mA

Power Dissipation PD 200 mw IN A

Storage Temperature Tstg -65~150 °C

Lead Temperature (10s) L 260 °C GND [s]out ¥
961001EBA2

TOSHIBA Semiconductor Reliability Handbook.

@ TOSHIBA is continually working to improve the quality and the reliability of its products. Nevertheless, semiconductor devices in general can
malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer, when utilizing
TOSHIBA products, to observe standards of safety, and to avoid situations in which a malfunction or failure of a TOSHIBA product could cause loss
of human life, bodily injury or damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified
operating ranges as set forth in the most recent products specifications. Also, please keep in mind the precautions and conditions set forth in the

1997-04-07 1/5



TOSHIBA TC7SUO4F/FU

LOGIC DIAGRAM

INAﬂ 1 ‘ﬂOUTY

RECOMMENDED OPERATING CONDITIONS

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vce 2~6 V
Input Voltage VIN 0~Vce \
Output Voltage VouT 0~Vcc \Y
Operating Temperature Topr -40~85 °C

DC ELECTRICAL CHARACTERISTICS

CHARACTERISTIC |SYMBOL TEST CONDITION Ta=25°C _|Ta= -40~85°C)
Vce | MINCTTYP. JMAX.| MIN. [ MAX.

. 20 1.7 — | = | 17| —
High-Level ViH — 45| 36| — | — | 36| — | v
Input Voltage 60 | 48| — _ 48 _

20 — | = 03] — 0.3
Low-Level ViL — 45| — | — | 09| — | 09| v
Input Voltage 60 | — . 121 — 1.2
20| 18| 20 — | 18 —
Hioh Level loH=-20xA |45 | 40| 45| — | 40 | —
Oftpuf‘(/eoltage Vou |ViN=ViL 60| 55| 59| — | 55| — | vy
loH = - 2mA 45 418431 — [ 413 | —
loH=-26mA |60 |568|58 | — | 563 | —
20 — [ 00| 02 — 0.2
Low-Level loL =204A 45| — | 00| 02| — 0.5
O°u";’pu‘fc"$/oltage VoL |VIN=VIH 60| — | 00| 05| — 05 | v
loL =2mA 45 | — 017026 — | 033
loL=2.6mA 60| — |0.18]| 026 — | 0.33
g‘u"r‘:znl;eakage IN  |VIN=Vce or GND 60| — | — |z01] — |z10 )
- Z
?u“;j;egtrrent lcc  |VIN=Vcc or GND 60| — | — | 10 — | 100
Output currents are 1/2 compared to TC74HC series models.
961001EBA2’

@ The products described in this document are subject to foreign exchange and foreign trade control laws.

@ The information contained herein is presented only as a guide for the applications of our products. No responsibility is assumed by TOSHIBA
CORPORATION for any infringements of intellectual property or other rights of the third parties which may result from its use. No license is granted
b% implication or otherwise under any intellectual property or other rights of TOSHIBA CORPORATION or others.

@ The information contained herein is subject to change without notice.

1997-04-07 2/5



TOSHIBA TC7SUO4F/FU

AC ELECTRICAL CHARACTERISTICS (C| = 15pF, Input t, =tf=6ns, Vcc =5V)

Ta=25°C
HARACTERISTIC SYMBOL TEST CONDITION UNIT
¢ MIN. | TYP. |MAX.
QUtput Transition tTLH — — 5 10 ns
Time ITHL
Propagatlon Delay toLH _ — 7 15 ns
Time tpHL

AC ELECTRICAL CHARACTERISTICS (C| =50pF, Input ty=tf=6ns)

CHARACTERISTIC [SYMBOL TEST CONDITION Ta =25°C Ta = -40~85°C UNIT
Vee [MIN. | TYP. [MAX.| MIN. | MAX.

Output Transition | tT_H 201 — | 50 p125 ) — 155

. — 45 | — 14 25 — 31 ns

Time tTHL 60| — | 12| 21| — 26

Propagation Delay | tyH 201 — | 48 1100 — 125

) P — 45| — | 12 20| — 25 | ns

Time toHL 60| — | 9| 17| — 21

Input Capacitance CIN —_ — 5 10 — 10

rover B [y e InEEEk

Note 1 : Cpp defined as the value of internal equivalent capacitance of IC which is
calculated from the operating current consumption without load (refer to Test
Circuit).
Average operating current can be obtained by the equation hereunder.
lcc (opr) =CPD"Vecfin+icc

SWITCHING CHARACTERISTICS TEST CIRCUIT Icc (opr) TEST CIRCUIT
6n 6ns,
%T 90% vee
VIN 50%
ka%
GND
tTHL tTLH
90% VoH
VouTt 50%
;Z-m% )
VoL Input waveform is the same as that
tpHL tpLH ire\S:ase of switching characteristics

1997-04-07 3/5



TOSHIBA TC7SUO4F/FU

OUTLINE DRAWING
SSOP5-P-0.95 Unit : mm

y
h 4

"
Lt

2.910.2
1.940.2

0.95 0.95
|:|E]°
0.4+0.1

)
]

N2

(o
?:?,, J_ 4 [L_s,

| I

0~0.1

Weight : 0.016g (Typ.)

1997-04-07 4/5



TOSHIBA TC7SUO4F/FU

OUTLINE DRAWING

SSOP5-P-0.65A Unit : mm
21401
1.25%0.1
)
@

Y o 0
ol =3 12 o0 53
o Q +
Hl & +—2-F oV
o -Y ¥ _ — 2

3-EE 1] n

\ 4 £ 4 A

o
Lt

—Q
- ?:)I:
oF
+ -
o A 4 h 4 ﬁ’_
o F Y A

0~0.1

Weight : 0.006g (Typ.)
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DATA SHEET

NEC / GaAs INTEGRATED CIRCUIT
uPG158TB

L, S- BAND SPDT SWITCH

DESCRIPTION

The ¢PG158TB is a L-band SPDT (Single Pole Double Throw) GaAs FET switch which was developed for digital
cellular, cordless telephone and other L, S-band wireless application. The device can operate from 500 MHz to 2.5
GHz, having the low insertion loss. It housed in an original 6-pin super minimold package that is smaller than usual
6-pin minimold easy to install and contributes to miniaturizing the system.

FEATURES
« Low Insertion Loss: Lis = 0.3 dB TYP. @Vcont =+3.0V/OV, f=1 GHz
Lins = 0.4 dB TYP. @Vcont =+3.0 VOV, f=2 GHz
Lins = 0.5 dB TYP. @Vcont = +3.0 V/O V, =25 GHz
* - High isolation: ISL =27 dB TYP. @Vcont =+3.0 VIOV, 1=05102 GHz
» Small 6-pin super minimold package (Size: 2.0 x 1.25x% 0.9 mm)

APPLICATIONS
« L, S-band digital cellular or cordless telephone
« PCS, WLAN, WLL and Bluetooth applications

ORDERING INFORMATION

Part Number Marking Package Supplying Form
uPG158TB-E3 G1M 6-pin super minimold Embossed tape 8 mm wide.
Pin 1, 2, 3 face to tape perforation side.
Qty 3 kp/reel.

Remark To order evaluation samples, please contact your local NEC sales office. (Part number for sample
order: tPG158TB)

Caution The IC must be handied with care to prevent static discharge because its circuit is composed of
GaAs MES FET.

The information in this document is subject to change without notice. Before using this document, piease
confirm that this is the latest version.

Not all devices/types available in every country. Please check with local NEC representative for
availability and additional information.

Document No. P14267EJ2V0DS00 {2nd edition)
Date Published November 1999 N CP(K) The mark % shows major revised points. )
Printed in Japan © NEE Corporaton 1999



NEC

uPG158TB

ABSOLUTE MAXIMUM RATINGS (Ta = +25 °C)

Parameter Symbol Ratings Unit
Control Voltage 1, 2 Veont.2 -6.0to +6.0 ™ \
Input Power Pin +28 dBm
Total Power Dissipation Pt 0.15 w
Operating Temperature Ta —45 to +85 °C
Storage Temperature Tsg —45 to +150 °C

Note Condition 2.5 < | Voontt — Veonta2l 6.0V

Remarks 1.

Mounted on a 50 x 50 x 1.6 mm double copper clad epoxy glass PWB, Ta=+85°C

2. Operation in excess of any one of these parameters may result in permanent damage.

PIN CONNECTIONS

Pin No. Connection Pin No. Connection
1 ouTt 4 Vconr2
2 GND 5 IN
3 ouT2 6 Veonts

(Top View)

G1M
omo

=]

RECOMMENDED OPERATING CONDITIONS (Ta =+25 °C)

{Bottom View)

Parameter Symbol MIN. TYP. MAX. Unit
Control Voltage (High) Veont +2.5 +3.0 +5.3 v
Control Voltage (Low) VeonT -0.2 0 +0.2 v

Data Sheet P14267EJ2V0DS00




NEC uPG158TB

ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, Ta = +25 °C, Vconts = 3 V, Voontz = 0 V or Veonm = 0 V, Veontz = 3 V, Off chip DC
blocking capacitors value; 51 pF)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit

Insertion Loss Lws f=0.5t0 1.0 GHz - 0.3 0.55 dB
f=2.0GHz - 0.4 0.65
f=25GHz - 0.5% -

Isolation ISL f=0.5t020GHz 22 27 - dB
f=25GHz - 23" -

Input Return Loss Rl f=0.5t02.0 GHz 13 19 - dB

Output Return Loss Rl out f=0.5t0 20 GHz 13 19 - dB

Input Power at 0.1 dB Pin(0.198) f=1.0GHz, Vcont=3V/OV - 23.0 - dBm

Compression Point™™*

Input Power at 1 dB Pin1 o) f=1.0GHz, Veont =3 V/OV 220 26.5 - dBm

Compression Point™™*

Switching Speed tow - 50 200 ns

Control Current lcont Veont = 3 VIO V - 05 10 uA

Notes1. Characteristic for reference at 2.0 to 2.5 GHz
2. Pin(o.1 ¢8) Or Pin1 08y is measured the input power level when the insertion loss increases more 0.1 dB or
1 dB than that of linear range. All other characteristics are measured in linear range.

Cautions 1. When the #PG158TB is used it is necessary to use DC blocking capacitors for No. 1 (OUT1),
No.3 (OUT2) and No.5 (IN). The value of DC blocking capacitors shouid be chosen to
accommodate the frequency of operation, band width, switching speed and the condition
with actual board of your system.

The range of recommended DC blocking capacitor value is less than 100 pF.
2. The distance between IC's GND pin and ground pattern of substrate should be as shorter as

possible to avoid parasitic parameters.

Data Sheet P14267EJ2V0DS00 3



NEC uPG158TB

TRUTH TABLE OF SWITCHING BY CONDITION OF CONTROL VOLTAGE

Veownt
VeonTH) Veonty
VeonT2 VeonTH) -

1 OUT1 ) QuT1

IN N—©
ouT2 ouT2

r
VconT) -sz

6&—ouTt OuTt

IN IN
) ouT2 ouT2

PACKAGE DIMENSIONS

6 PIN SUPER MINIMOLD (UNIT: mm)

0.2:4* . 0.15:3"

il
|
|
|

0.1 MIN

—
0t0 0.1

2.1 201
1.25 0.1

1
I
i
1
1
¥
1
|
'

CH H B

| 065 | 065 0.7
' 1.3 ' 0.9+0.1
20202

6 Data Sheet P14267EJ2V00S00



PAGE 1

SCP-5000/H_US Adjustment Description for Mass Production

Model Code NO. |1-163-269-00 1-163-269-01
Model NO. SCP-5000S/H_US SCP-5000S/H_US MJ
Eng.Section Personal Telecommunication Division Technical Engineering Department RF Section
NAME A.Shimahara
No. Contents

1 |[Set-Up for Tune-Up and Adjustment of Transmitter

2 |Alignment Procedure

3 |Adjustment Value

Minor Change Version

NO.
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1.Set-Up for Tune-Up and Adjustment of Transmitter

PC-OUT/POWER-SUPPLY

>~

1/

SCP-5000 Handset

PN
-/

N

s
Controller
Personal
\ Computer
| \
DC-POWER
SUPPLY
<4 RF Cable
<4 GPIB Control
Cable
HP8924

CDMA Maobile Station
Test Set

*HP8924 Must need to Calibrate before Adjustment.

w N

<4-Shield Box

~N O oA~

1.
. Setup to Service Menu and Change to "TEMP_SENSE" of Voltmeter Connection .
. After 30 minutes, Check for TEMP_SENSE Meter Stabilization or 0.5V.

Power on and Setup to Config Menu(Shift + Test Key).

(=50degree C)

. Setup to RF chan std is "US PCS" and Alt pwr ms cal band is "MS AMPS".

. Change to CDMA Scrns and Change AVG Power mode to Chan Power mode.
. Start Calibration(About 3 minutes : Transmitter tester calibration).

. Next, Return to Config Menu and Start Rfgen Lvl Calibration(few Seconds).




2 Alignment Procedure

PAGE 3

(1)Adjustment Procedure

| Controller(Personal Computer) SETUP |
Y
| SCP-5000 Handset Connect,Power ON |
v Division of NG
I | AMPS Mesurement Mode |
v NG
| Adjustment_Adjustment Value Setting |
v
| NV Value Compare with Specification
Y OK
| Write Value to EEPROM |
v Division of NG
Il | CDMA Adjustment Mode |
v
| Adjustment_Adjustment Value Setting |
v NG
| NV Value Compare with Specification
¥ OK
| Write Value to EEPROM
v
[ END |

Y

| POWER OFF_Get Out SCP-5000 Handset |

I JAMPS Adjustment Mode

Y

| Tx-Power ADJ.
Y

[ RSSTADJ.
Y

[ Frequency Sens. ADJ.

|  TxFrequency ADJ.

Y

[ END

Il [CDMA Adjustment Mode

Y

| Rx-RASRAM ADJ.

v

| Rx-Frequency ADJ.

Y

| LNA ADJ.

v

| Tx-RASRAM,LIMIT ADJ.

Y

Tx Frequency ADJ.
Limit Frequency ADJ.

Y

[ END
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(2)Measurement Procedure

| Controller(Personal Computer) SETUP

Y

| SCP-5000 Handset Connect,Power ON

v

Division of NG

I | AMPS Measurement Mode

Y

| Measurement Mode Setup and Mesurement |

y

NG

| Adjustment VValue Compare with Specification

7 OK

| POWER OFF_Get Out SCP-5000 Handset |

| CDMA Measurement System SETUP

Y

Division of NG

Il | CDMA Measurement Mode

Y

| Measurement Mode Setup and Mesurement |

\

NG

| Adjustment VValue Compare with Specification

" OK

| POWER OFF_Get Out SCP-5000 Handset |

Y

[ END

I JAMPS Measurement mode

v

| Tx-Frequency Err Rate.
Y

|  Tx-Power Lv (0-7)
v

| Deviation Limitting
v

| Wideband Data
Y

| SAT Level
v

| Audio Level
v

| Audio Distortion

| SINAD(799,383,991ch)

Y

| Tx Conducted-Spurius

[ END

Il | PCS Measurement mode

Y

| Single Tone Desens. |
L]

[ AWGN |
Y

| Frguency ERR. Rate |
Y

|  Open-Loop Power |
Y

|  Closed-Loop Power |
Y

| Minimum Cntl.Power |
Y

| Receiver Sensitivity |
Y

[Maximum Output Power |
Y

| Conducted Spurious |
Y

[ END |




3.Adjustment Value PAGE 5
1.AMPS Adjustment
ITEM Sub-ITEM Handset Setup(Internal Setup) HP8924 Setup Adj. Value Accuracy of NV-Value
Tx-Power Adjustment PL=0,1,2 Normal Test Mode AMPS Mode +24.5dBm
PL=3 Tx AGC SET : 3-2-3-2 Txpower :dBm Mode +23.0dBm
PL=4 +19.0dBm
PL=5 +15.0dBm
PL=6 +11.0dBm
PL=7 +7.0dBm
Tx-Power Frequency Bk 0=1017ch FCC Test Mode Set "PL=0" +24.2dBm
Adjustment Bk 1=46¢ch +24.5dBm
Bk 2=98ch +24.5dBm
Bk 3=150ch +24.5dBm
Bk 4=202ch +24.5dBm
Bk 5=254ch +24.5dBm
Bk 6=306¢ch +24.5dBm
Bk 7=358ch +24.5dBm
Bk 8=410ch +24.5dBm
Bk 9=462ch +24.5dBm
Bk10=514ch +24.5dBm
Bk11=566¢ch +24.5dBm
Bk12=618ch +24.8dBm
Bk13=670ch +24.8dBm
Bk14=722ch +24.8dBm
Bk15=774ch +24.8dBm
Frequency Sensibility FCC Test Mode : AMPS AF ANL Mode 8KHz dev. dev. 8Khz+0.1Khz
Adjustment Tx:ST,CH : 358 Detector : Pk+Max \j
DE-EMPH:750us NV_FM_FREQ_SENSE_GAIN_I
Fil1:>20hz,Fil2:<99khz pass
RSSI Adjustment -85dBm In FCC TEST Mode -85dBm RFINPUT;-113dBm RFINPUT -85dBm : NV_FM_RSSI_|I
-113dBm In  |RSSI=Filter*100+AgcRSSI*47 BAR4
BAR1

*Handset SETUP & HP8923 SETUP is Auto Set by Controller(Personal Computer).
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[2.PCS RX Adjustment




ITEM Sub-ITEM Handset Setup(Internal Setup) HP8924 Setup Adj. Value Accuracy of NV-Value
Rx-RASRAM Table 1 Normal Mode CDMA Ch=563 :SG LV=-106.0dBm| -106.0dBm
Adjustment Table 2 OFF Line Mode SG LV=-100.6dBm -100.6dBm

Table 3 SG LV=-95.3dBm -95.3dBm
Table 4 SG LV=-90.0dBm -90.0dBm
Table 5 SG LV=-84.7dBm -84.7dBm
Table 6 SG LV=-79.4dBm -79.4dBm
Table 7 SG LV=-74.1dBm -74.1dBm
Table 8 SG LV=-68.8dBm -68.8dBm
Table 9 SG LV=-63.5dBm -63.5dBm
Table 10 SG LV=-58.1dBm -58.1dBm
Table 11 SG LV=-52.8dBm -52.8dBm
Table 12 SG LV=-47.5dBm -47.5dBm
Table 13 SG LV=-42.2dBm -42.2dBm
Table 14 SG LV=-36.9dBm -36.9dBm
Table 15 SG LV=-31.6dBm -31.6dBm
Table 16 SG LV=-26.3dBm -26.3dBm
Table 17 SG LV=-21.0dBm -21.0dBm
RX AGC Frequency Bk 0=1017ch Normal Mode RF INPUT(SG) LV=-63.5dBm AGC DIFF.
Adjustment Bk 1=46¢ch Reference ch :563ch Change to Channel 16 Time. AGC DIFF.
Bk 2=98ch Deference of Center ch AGCsym. AGC DIFF.
Bk 3=150ch Change to Channel 16 Time. AGC DIFF.
Bk 4=202ch OFF Line Mode AGC DIFF.
Bk 5=254ch AGC DIFF.
Bk 6=306ch AGC DIFF.
Bk 7=358ch Center CH
Bk 8=410ch AGC DIFF.
Bk 9=462ch AGC DIFF.
Bk10=514ch AGC DIFF.
Bk11=566¢ch AGC DIFF.
Bk12=618ch AGC DIFF.
Bk13=670ch AGC DIFF.
Bk14=722ch AGC DIFF.
Bk15=774ch AGC DIFF.
PAGE 7
3.PCS TX & TX-LIMIT Adjustment

ITEM Sub-ITEM Handset Setup(Internal Setup) HP8924 Setup Adj. Value Accuracy of NV-Value
Tx-RASRAM  —» Nomal Test Mode PCS Ch=1163ch +24.6dBm
Adjustment SG level is ccording to the transmission -50.0dBm




power level of MS

& TOTAL:36Parametor
1 1 >
-50.0dBm +24.6dBm
Tx-Limit —»> Table 1 PCS Ch=1163ch +8.75dBm
Adjustment Table 2 +10.1dBm
Table 3 +11.4dBm
Table 4 +12.7dBm
Table 5 +14.1dBm
Table 6 +15.4dBm
Table 7 +16.7dBm
Table 8 +18.1dBm
Table 9 +19.4dBm
Table 10 +20.7dBm
Table 11 +22.1dBm
Table 12 +23.4dBm
Table 13 +24.7dBm
Table 14 +26.0dBm
Table 15 +27.4dBm
Table 16 +28.7dBm
OFFSET Offset : 16.7dB(Table 7) +16.7dBm
SPN Spn : 26.0dBm(Table 14) +26.0dBm
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4.Tx AGC Frequency Adjustment and Tx Limit Frequency Adjustment.
TX AGC Frequency Bk 0=38ch Nomal Test Mode RF INPUT(SG) LV=-92.0dBm Tx-Pow diff.
Adjustment Bk 1=113ch Reference ch :1163ch Change to Channel 16 Time. Tx-Pow diff.
Bk 2=188ch Difference of Center ch AGCsym. Tx-Pow diff.
Bk 3=263ch Change to Channel 16 Time. Tx-Pow diff.
Bk 4=338ch Tx-Pow diff.




Bk 5=413ch

Tx-Pow diff.

Bk 6=488ch

Tx-Pow diff.

Bk 7=563ch

Tx-Pow diff.

Bk 8=638ch

Tx-Pow diff.

Bk 9=713ch

Tx-Pow diff.

Bk10=788ch

Tx-Pow diff.

Bk11=863ch

Tx-Pow diff.

Bk12=938ch

Tx-Pow diff.

Bk13=1013ch

Tx-Pow diff.

Bk14=1088ch

Tx-Pow diff.

Bk15=1163ch

REF. CH

TX Limit Frequency
Adjustment

Bk 0=38ch

Nomal Test Mode

RF INPUT(SG) LV=-92.0dBm

Bk 1=113ch

Reference ch :1163ch

Change to Channel 16 Time.

Bk 2=188ch

Difference of Center ch AGCsym.

Bk 3=263ch

Change to Channel 16 Time.

Bk 4=338ch

Bk 5=413ch

Bk 6=488ch

Bk 7=563ch

12Symb=1.0dB

Bk 8=638ch

Bk 9=713ch

Bk10=788ch

Bk11=863ch

Bk12=938ch

Bk13=1013ch

Bk14=1088ch

S k| k| k| X[ k| k| X| k| X[ | k| X| *| *

Bk15=1163ch

REF. CH

*TX-Power Diffrencial + ADC DiffrencialxLimit Table Value




4.Measurement Specification of Adjustment
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1.AMPS Mesurement Specification

Measurement Item Standard Item IS98A Standard Spec Measurement Spec Measurement Condition Measurement Channel Others
Tx-Frequency Err TIA/EIA-98-B:3.1.2 < +2.5ppm < £2.0ppm|Measurement Equipment 383(M)
Accuray < 0.1ppm
Tx-Power Level(0,1,2) TIA/EIA-98-B:3.2.1 24dBm to 30dBm 23.4dBm to 25.0dBm  |Measurement Equipment 991(L)
23.7dBm to 25.3dBm 383(M)
24.0dBm to 25.6dBm 799(H)
Tx-Power Level(3) TIA/EIA-98-B:3.2.1 20dBm to 26dBm 20.5dBm to 25.0dBm Accuray < 0.2dB 383(M)
Tx-Power Level(4) TIA/EIA-98-B:3.2.1 16dBm to 22dBm 16.5dBm to 21.5dBm 383(M)
Tx-Power Level(5) TIA/EIA-98-B:3.2.1 12dBm to 18dBm 12.5dBm to 17.5dBm 383(M)
Tx-Power Level(6) TIA/EIA-98-B:3.2.1 8dBm to 14dBm 8.5dBm to 13.5dBm 383(M)
Tx-Power Level(7) TIA/EIA-98-B:3.2.1 4dBm to 10dBm 4.5dBm to 9.5dBm 383(M)
Deviation Limitting TIA/EIA-98-B:3.3.2.3 < +12Khz dev. <#12Khz dev.|| Comp=ON,SAT=OFF 383(M)
HF Mode,Mic=6.3V IN
Wideband Data TIA/EIA-98-B:3.3.3 +8Khz dev. +10% +8Khz dev. = 10% Wideband Mode 383(M)
SAT Level TIA/EIA-98-B:3.3.4 +2Khz+0.2Khz dev. +2Khz+0.2Khz dev. SAT Mode 383(M)
ST Level TIA/EIA-98-B:3.3.5 +8Khz dev. +10% +8Khz dev. = 10% ST Mode 383(M)
Audio Distortion TIA/EIA-98-B:2.2.2.5 < 5% <5% Voice Mode 383(M)
8KHZdev -50dBm
Audio Level 47.0mV = 3dB 2.9KdeV 383(M)
SINAD TIA/EIA-98-B:2.3.1 > 12dB > 12dB RF IN = -116.5dBm 991(L),799(H)
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2. PCS Measurement Specification

Measurement Item Standard Item 1S98C Standard Spec Measurement Spec Measurement Condition Measurement Channel Others
RTC Demod. of FW.ch TIA/EIA-98-C Rateset2 SVC opt9
333
AWGN Test10(Eb/Nt=4.1) 19%(0.010) 19%(0.010) 7200(TEST10) 25ch
Waveform Quality TIA/EIA-98-C Rateset2 SVC opt9
RHO 432 >0.944 >0.944 14400bps 25¢ch
Frequency Err Rate 41.1 +150Hz +150Hz 25ch
Time Offset 4.3.1 +1uS +1uS 25ch
TTC Range of Openloop TIA/EIA-98-C dBm dBm Rateset2 SVC opt9
Openloop Power Test1 441 -51+9.5(CLASS II) -51+9.5(CLASS II) 14400bps 25ch
Openloop Power Test2 -11+9.5(CLASS I1) -11+9.5(CLASS 11) 25ch
Openloop Power Test3 20+9.5(CLASS I1) 20+9.5(CLASS I1) 25ch
TTC Range of Closedloop TIA/EIA-98-C Rateset2 SVC opt9
Closedloop Full Power 444 RF Output = -13dBm -14+3dBm 14400bps 25ch
Closedloop Max Power >+24dB >+24dB
Closedloop Min Power <-24dB <-24dB
TTC Min.Controlled Pow TIA/EIA-98-C Rateset2 SVC opt9
Minimum Controlled Pow 4.4.6 -50dBm/1.23MHz -50dBm/1.23MHz 14400bps 25ch
RTC Receiver Sensitivity TIA/EIA-98-C 0.5%(Confidence95%) 1.0%(Confidence95%) Rate2 Full -106.8dBm 600ch, 1175ch
Receiver Sensitivity FER 3.4.1 0.5%(Confidence95%) 0.5%(Confidence95%) Rate2 Full -105.7dBm 25ch
TTC Max RF Output Pow TIA/EIA-98-C 21.8dBm~23.1dBm 25ch, 600ch
Max Power Output 4.4.5 > 0.2W 21.8dBm~23.4dBm 1175ch
TTC Conducted Spurious TIA/EIA-98-C SCV Opt9(14400)
>1.25MHz 35.1 <-42dBc <-42dBc Max Power Output 1175ch
>1.98MHz <-50dBc < -50dBc Max Power Output 1175ch
>2.25MHz <-13dBm <-13dBm Max Power Output 1175ch




