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Preface

This manual describes information related with product repair. To repair the product properly, please

read this manual carefully.

This manual is applicable to the following model:

RD98X (X may indicate 2, 5, 6 or 8.)
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1. Revision History

Version Date Description
R2.0 09-2010 Initial Release
R3.5 06-2011 VHF, UHF2 and UHF3 service information is included.
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2. Copyright Information

Hytera is the trademark or registered trademark of Hytera Communications Co., Ltd. (the Company) in
PRC and/or other countries or areas. The Company retains the ownership of its trademarks and product
names. All other trademarks and/or product names that may be used in this manual are properties of

their respective owners.

The product described in this manual may include the Company’s computer programs stored in memory
or other media. Laws in PRC and/or other countries or areas protect the exclusive rights of the Company
with respect to its computer programs. The purchase of this product shall not be deemed to grant, either
directly or by implication, any rights to the purchaser regarding the Company’s computer programs. Any
of the Company’s computer programs may not be copied, modified, distributed, decompiled, or

reverse-engineered in any manner without the prior written consent of the Company.

The AMBE+2™ voice coding technology embodied in this product is protected by intellectual property
rights including patent rights, copyrights and trade secrets of Digital Voice Systems, Inc. This voice
coding technology is licensed solely for use within this product. The user of this technology is explicitly
prohibited from attempting to decompile, reverse engineer, or disassemble the Object Code or in any

other way convert the Object Code into a human readable form.

U.S. Patent Nos. #6,912,495 B2, #6,199,037 B1, #5,870,405, #5,826,222, #5,754,974, #5,701,390,
#5,715,365, #5,649,050, #5,630,011, #5,581,656, #5,517,511, #5,491,772, #5,247,579, #5,226,084 and

#5,195,166.
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3. Disclaimer

The Company endeavors to achieve the accuracy and completeness of this manual, but no warranty of
accuracy or reliability is given. All the specifications and designs are subject to change without notice
due to continuous technology development. No part of this manual may be copied, modified, translated,

or distributed in any manner without the express written permission of us.

If you have any suggestions or would like to learn more details, please visit our website at:

http://www.hytera.com.
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4. Introduction
Intended User

This manual is intended for use by qualified technicians only.



Hytera Service Manual

5. Product Controls

Front Panel
(5N 7H09)
(618
O @ (@)
E = \_E’_j
2y —| ——
s w
_.@Q =
@) | O
(11213X4110) iLb@
No. | Part Name No. | Part Name
1 | Accessory Jack 9 Slot 1 RX Indicator
2 | Volume Control Knob / Power Indicator 10 | Alarm Indicator
3 Repeater Mode Indicator 11 | Programmable Key
4 Analog Mode Indicator 12 LCD Display
5 | Slot 2 RX Indicator 13 | Channel Up (CH+)
6 | Slot 2 TX Indicator 14 | Navigation Knob
7 Digital Mode Indicator 15 | Channel Down (CH-)
8 | Slot 1 TX Indicator 16 | Speaker
Rear Panel
(1 200 06
(@ |_@e— =
2 @)
:©: = Y= | b6 o
Htam=—————""" @Z@@T@@@@JO
No. | Part Name No. | Part Name
1 TX Antenna Interface 6 Accessory Jack
2 Optional Interface 1 7 DC Power Interface
3 RX/Duplex Antenna Interface 8 Ethernet Port
4 Optional Interface 2 9 Ground Screw
5 Monitor/Tuning Interface
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6. Baseband Section

6.1 Front Panel

6.1.1 Overview
The front panel is the control panel, where you can see keys, Volume Control knob, Navigation knob,
LED indicator, LCD display and 10-Pin interface. The front panel is connected to the baseband board via

40-Pin FFC. See the following figure:

LED Indicator
DIGITAL/TX-A/RX-A
[TX-BIRX-B > LCD
. JANOLOG/RPT/ALARM
Yot Na?igglt‘ion
Knob LCD Buttons Knob
Interface CH+/CH-
1/0 Expansion P1,P2 P3,P4
g (2x 3 Matrix)
I
E.“ é“ g‘ D § co‘cx1,cz
(2 | I 5
SRR & ROR1
GPIO GPIO EMIFS GPIO GPIO
Front Panel ———| ¢plo
rogac:ne Baseband Interface
40Pin Connector
5V
GND

Figure 6-1 Front Panel Overview

6.1.2 Keys and Knobs
The keys on the front panel are controlled by key matrix of TX OMAP5912 (U102), and the Volume

Control knob and Navigation knob are controlled by GPIO of TX OMAP5912 (U102). See the following

figure:

. i T
1 ! 1 |
! : .| KB_RO(G18) :
! CH+/CH- i —»| KB R1(F19) !
P1, P2, P3, P4 ; KB_CO(F18) !
! (2x3 Key matrix) : ; KB_C1(D20) i
! : : KB_C2(D19)
| i | TX OMAP5912 !
| Front Votume comtor | VOL_GPIOL | U102 Baseband |

1 L !
e | U ey e e
i BOARD 5 L :
! | KNOB_A ! :
: ! | GPIO46(W21) |
1 . ) : KNOB_B \ :
i Menu navigation T KNOB C i > GPI049(L14) !
: knob ! 1| GPIO26(AA9) |
! : ! i
L .. ' !

Figure 6-2 Key and Knob Control Diagram for the Front Panel
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6.1.3 LCD Display

To enhance LCD refreshing rate, parallel data interface is used. It connects to EMIFS data bus of TX
OMAP5912 (U102) and the chip select is subject to the control of FLASH.CS2 . See the following figure:

FoTTTTTTTTTTTTmeemmmm s | DO- DO7 |~7TTITTTTTTTTTIITTTIII I
i .+ | FLASH.DO-D7 !
! , OE | !
| - FLASH.OE (U4) !
i WE |
! LCD ! ! FLASH.WE (W2) '
| Interface i cs | !
\ Front J1 : : FLASH.CS2 (M4) Baseband !
 Panel AL L rasare Board
| BOARD | | ALEY BOARD !
i i i OMAP5912 !
| : ! U102 '

6-3 LCD Control Diagram
6.1.4 LED Indicator
The 9 LED indicators on the front panel are controlled by the 10 chip (U1), while the backlight of LCD

and keypad is controlled by the 10 chip (U401) of baseband board. See the following figure:

Blue LED <« /CTAL en |« FED-SP_EN ' |Gpio5pa)
TX-A SIP_DAT
Red LED - DAT | GPIO56 (V15)
RX-A S/P_CLK
Green LED v a— CLK = = GPI042(W16)
Red LED ﬁ 74HC594 TX OMAP5912
Green LED m Ul U102
Yellow LED ? GPIO39(AA15)
Green LED
Red LED ALARM
> oaT BASEBAND
FNT BOARD > CLK BOARD
BACK LED_CTRL
Backlight LED-a 74HC594
U401
Redand PWR_LED_CTRL | PWR LED CTRL LOGIC
Green LED | - =

Figure 6-4 LED Control Diagram for the Front Panel
6.1.5 10-Pin Interface

The 10-Pin interface on the front panel is used to connect the audio accessory or data cable. Its

definition is as below:

Pin No. Name Description

1 Accessory identification port 1 | To form an accessory identification
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matrix with Pin 10.
2 PTT input 3.3V CMOS, valid for low level
This pin can output received audio,
3 Handset output
when Handset is checked in the CPS.
When this pin is used for USB, USB of
4 USBO_D-
DB26 will be disabled
5 GND For grounding
6 USB_VBUS 5V/500mA
7 Mic input MIC signal input of palm microphone
When this pin is used for USB, USB of
8 USBO_D+
DB26 will be disabled
9 HOOK Reserved
To form an accessory identification
10 Accessory identification port 2
matrix with Pin 1.

Table 6-1 10-Pin Interface Description

6.1.6 Interface between Front Panel and Baseband Board

The interface is used to connect baseband board and front panel. Its definition is as below:

Pin No. Name Description
1 MMP10_Mic_IN Mic signal input
2 MIC_GROUND Mic signal ground
3 MMP_ACC_101 Accessory detection input
4 V_BUS 5V power supply (USB)
5 MMP_PRGM_104 Programmable key input
6 MMP_PRGM_103 Programmable key input
7 USBO_D- USB data -
8 USBO_D+ USB data +
9 MMP_PRGM_I00 Programmable key input
10 KNOB_A Navigation knob input
11 KNOB_B Navigation knob input
12 MMP10_SPK_AUDIO SPK signal output




Hytera

Service Manual

13 VOL_GPIO1 Volume control knob input
14 VOL_GPIO2 Volume control knob input
15 KNOB_C Navigation knob input
16 BACKLED_CTRL Backlight control signal output
17 RST-OUT_TX LCD reset signal
18 KB_CO
19 KB_C1 Keypad matrix signal output
20 KB_C2
21 KB_RO

Keypad matrix signal input
22 KB_R1
23 DC PWR_LED CTRL DC power LED control
24 LED_S/P_EN 10 chip select signal
25 S/P_CLK IO chip clock signal
26 S/P_DAT 10 chip data signal
27 OE_LCD LCD read signal
28 WE_LCD LCD write signal
29 CS2 LCD LCD chip select signal
30 F A1 LCD LCD command/data address selection
31 F D7 _LCD
32 F_D6_LCD
33 F D5 LCD
34 F D4 _LCD

LCD data bus

35 F D3_LCD
36 F D2_LCD
37 F D1_LCD
38 F DO _LCD
39 GND For grounding
40 5V_GPS 5V power supply for front panel

Table 6-2 40-Pin Interface Description
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6.2 Main Board

6.2.1 Overview

Baseband board consists of main chip (TX OMAP and RX OMAP), audio processing chip (CODEC) and
peripheral equipment. See the following figure:

- TXUnit
RX Unit m
PLLRY TXDAC i
o] w Forowssor || RXDAG [ T
) U3 Conto
El El
tle | g EE s F =
4 A 4, b hos x w! 4 4
e et g H 4 1
' [}
. —
4 ¢
H ' B
:
| [ T 5l MeBsP2 MeBsP2 oS 2] ]
s
\ORFish — g 18P < ) HeBsP .
H NOR Flash
s w B £V 2%
0sp DSF N 4
TSHICSSH TS IS5
L w0 SmeTrig > o
Hobis SDRAM /\—I\ g
ohile: 2 [ /4 S|
% fat H A R e sora
[\ - — I
W eBsPt VBT s HeBSP1 v
<,i % =
. RX OMAP5312 ) TX OMAPS912
Audio Codec o TolF Progessor
ax st 2 o ToRXOHAP
HI_Aaim
¢ PYAPYT Pr DET
o5 P DET
[\
Hig Aufic | vitee {——— )} THVCC Wateh
Pieanp || Preany U
ROV
VOL DET
) ]
oL 3 Wy [y
3 S |
ARVIEELS £r y ARVOELS ¢:'.,
58 E ] GPS BOARC
e B ) ol e i
UIRTI H I Progam_ |0
(corg) q ¢t —p o
HIERE 15 24hz
g ec
I g
|
1 ¢
H GRlo || UARTH | Use OPTBOARD
3
v

Figure 6-5 Baseband Block Diagram
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As a highly integrated hardware platform, OMAP5912 incorporates 2 processors: ARM+DSP. The

function of RX OMAP and TX OMAP is described below:

+ RX OMAP5912

(1) ARM: Reserved.

(2) DSP: to handle the algorithm of RX baseband signal and to control SPI, McBSP1 and McBSP3

+ TX OMAP5912

(1) ARM: To run MMI software, part of stack software and related peripheral devices such as UART],

UART3, USB, KEYPAD, LCD and LED.

(2) DSP: to handle the algorithm of TX baseband signal and to control SPI, McBSP1 and McBSP3

10
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6.2.2 Power Supply Description

Both PA circuit and baseband circuit are powered by the external power supply directly. The power

supply circuit for the baseband board supplies power for the baseband circuit and its auxiliary modules,

and provides 9.3V voltage for the exciter board and RX board. After the DC power supply is connected,

the baseband board is powered up, and provides 13.6V voltage for the external development interface

via OMPA control. See the following figure:

Bat Power
11v~15.6V
——»0 \ O

[ e ]

o Filter and
Fuse

13V6A(1A)

» TX Board

Accessory

| Connectory(1A)

Receive Board

uso7

\j\ﬂi‘ U806 CODEC_AVDD
l DSA321SDA

» ADC U301
DAC U304

MMP/MMC_USB

o | Accy Level

A
9V3A(1A)
» U821 (1A)
\ 4
Exciter Board
——500MA———p| VBUS_SW ||
uso1
(3A)

| Translator

RST

»MPU_RST

TPS72216DBVR LORg) omap
——
CVDDA.CVCCDLL

PWRON_RST

3V3D(L.2A)

y

DCDC1

PMU U803

OMAP DVDD
(1.2.3.5.6.7.8.9)DVddrtc

OMAP Perpherial

FLASH

Indication LED

DAC 5610/5604

Shift/store register BU4094BCFV
ADM8515 VDDIO. AVDD. VREF
TUSB1105 VCC. VCCIO

VRTC

y

CODEC_DiglO

1V8D(1A)

MAX3232

CODEC Core
CODEC_VREF

DCDC2

1V6D 900mA

SDRAM
OMAPDVDD4

OMAP Core
CVDD1.2.3.RTC

DCDC3

U802 5V_GPS

Reserved for
CVDDA of OMAP

-

(3A)

GPS 5V
Front Panel Board

K

Audio_OpAmP

Figure 6-6 System Power Supply Block Diagram

11
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After going through the filter and protection circuit, the 13.6V power supply will power external devices
via the expansion interface. The current may be up to 1A. For the 9V3A power supply, it is supplied by
U821, and output by ADJ with current up to 1A. It is used to power part of the exciter, RX and baseband
circuit. The U821 output control pin is valid at low level, and is grounded. It can output 9.3V power after
power-on. As for U807, it receives 9V3A power and outputs 5V power, which powers the D/A conversion
chip and power management IC (U806). U806 supplies power (3V3A) for CODEC chip (U501). The

U807 output control pin is valid at high level. It can output 5V power after power-on.

U801 is a DC-DC chip with adjustable output. After receiving 13.6V power, it will output 5VD power,

which supplies U803 and USB with 5V power. U803 is a PMU chip. It has 3 DC-DC output pins and 2

LDO output pins. U803 is configured by OMAP via the I°C interface. Description of DC-DC pins is shown

below:

1) DC-DCL1 is controlled by U803 (PIN10). When the level is 0/1, the DC-DC1 output will be 3V/3.3V.
The maximum current is 1.2A.

2) DC-DC2 s controlled by U803 (PIN32). When the level is 0/1, the DC-DC2 output will be 1.8V/2.5V.
The maximum current is 1A.

3) DC-DC3is controlled by U803 (PIN1). It can output 1V6D power. The maximum current is 900mA.

6.2.3 Reset

When the system is powered on, PMU will generate a reset signal “PWR_RST” to reset RX OMAP and

TX OMAP. When the system works abnormally, the watchdog will generate a 220ms reset signal as well.

See the following figure:

RST-OUT_TX
' NOR FLASH

™ LCD
— OMAP5912

U102 CODEC RST
[<OPECRSTy covec |
TPS65021RHA CODEC
usos MPUIOS (W11) ﬂ» Ethernet

PWR_RST
——— o

Watchdog

RX

RST-OUT
L OMAP5912 ~
U202

Figure 6-7 System Reset Block Diagram

12
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After making response to power-up reset, OMAP5912 will output RST_OUT signal, and maintain low

level for some time to reset the peripheral equipment (NOR Flash) of OMAP. For CODEC chip (U501),

its resetting is subject to MPUIO6 of TX OMAP. The reset sequence of OMAP5912 is shown below:

CVoox / 7
g
)
L —
|
| b—2c
ycles—*
:*—Worst-case Oscillator Start-up Time—| |
|
le RS1 l I
PWRON_RESET — % V. "
|
e RS2 o
- N L J/

Figure 6-8 Reset Sequence
6.2.4 Clock
OMAP5912 requires two clocks: system clock and 32K clock. The system clock (12MHz, 13MHz or
19.2MHz) can be provided by an external oscillator or square-wave clock signal. This product’s system
clock is provided by 19.2MHz TCXO. Both system clock and 32K clock are provided by ULPD
(Ultralow-power device), which is responsible for OMAP clock management. The clock output by UPLD

is connected to appropriate external interface. See the following figure:

ULPD

——» CAM.CLKOUT
| » System clock
L 48 MHz (UART1)
L » 48 MHz (UART2)
| 5 48 MHz (UART3)
| — 48 MHz (USB OTG)

12/13-19.2 MHz
ARMXOR_CK —— " {oAPLL)
EXT_48M —» — Clock (Camera I/F)
ULPD_PLL_CLK —# — MCLK

L+ BCLK
L . SYS CLK_OUT
L 12 MHz/ 32 kHz

32-kHz clock —»

—» 32 kHz (gated)
I » USB.CLKO

System Clock —— ——» 48 MHz (APLL)
| » 48 MHz (MMCSDIOT)
—— 48 MHz (MMCSDIOZ2)

| » System Clock (FAC)

» 12/13-19.2 MHz
(gated/to OMAP3.2)

Figure 6-9 External Clock

13
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For the built-in and external clock of OMAP2912, there are two reset modes: Reset ModeO and Reset

Model. Reset ModeO is adopted for this system. As for this product, system clock uses external clock,

while 32K clock uses built-in clock. See the following figure:

AD9864
A

L

CODEC <BCLK 19.2MHz O —

TCXO 19.2MHz

P 0SC32K_IN

32KHz |#———joscazx_out

ULPD

VSS (Y13)

OSC1_OUT

0SC1_IN

ICK_REFy_

ULPD_PLL CLK

19_2MH1 -APLL 96MHz

OMAP 3.2

DPLL1 '—4

ARM_CK

DSP_CK

il

TC_CK

TX OMAP5912

CLK32K

TC_CK

X302 ULPD_PLL_CLK RX OMAP5912
P-0SC1_IN
19_2MHZ‘ APLL 96MHz
O OSC1_OUT
ULPD OMAP 3.2
B-0SC32K_IN | oy pep
\—i 32KHz |- 0SC32K_OUT »| DPLL1 '—4

L

Figure 6-10 Clock Connection Block Diagram

6.2.5 Memory

OMAP5912 provides two types of external memory interfaces: external memory interface slow (EMIFS)
and external memory interface fast (EMIFF). External NOR Flash and Mobile SDRAM have been

expanded for two OMAPs in the system. See the following figure:

MT48H8M16LFB4-75

A1 0 ———
D[15:0] <———>
BAO
BA1 |«
RAS# <
CAS# |-
CKE [=
CLK |-
CS# |-
WE# |-
LDQM |-
ULQM |-

EMIFF

SDRAM.A[0:11]
SDRAM.DI[0:15]
SDRAM.BAO
SDRAM.BA1
SDRAM.CAS#
SDRAM.RAS#
SDRAM.CKE#
SDRAM.CLK#
SDRAM.CS#
SDRAM.WE#
SDRAM.DQML
SDRAM.DQMU

OMAP5912
EMIFS TV00570002CDGB
FLASH.A[25:1] —=— A[22:0]
FLASH.A[15:0] |<Z=—=>| DQ[15:0]
FLASH.OE# »| OF#
FLASH.WE# | WVER
FLASH.CS3# p| Cef#
RST OUT# »| RESET#
FLASH.WP# B WP#ACC
FLASH.RDY RY/Byf#

6.2.6 MCBSP

OMAP5912 has 3 McBSP interfaces: McBSP1, McBSP2 and McBSP3. McBSP1 of RX OMAP and TX

OMAP is used to communicate with Codec. RX OMAP McBSP2 is used to connect SSI interface of

6-11 Memory Block Diagram

14
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AD9864 to receive demodulation signal from AD9864, and TX OMAP McBSP2 is reserved for SPI
interface of RX DAC TLV5614. McBSP2 of TX OMAP is used to connect SSI interface of TX DAC
TLV5614. TLV5614 works in Slave mode and is managed by DSP. McBSP3 is used to connect RX

OMAP and TX OMAP for data transmission. See the following figure:

MCBSP1.DR (H20) - ¢ CODEC - MCBSP1.DX(H18)

MCBSP1 DX(H18)——Y—» spIN SDOUT » MCBSP1.DR (H20)
MCBSP1.CLKX(G21) > WCLK MCBSP1.CLKX(G21)
MCBSP1.FSX(H15) > BCLK MCBSP1.FSX(H15)
MCBSP3.CLKX (P14) - MCBSP3.CLKX (P14)
MCBSP3.FSX (P18). MCBSP3.FSX (P18}
MCBSP3.DX (W14) » MCBSP3.DR (AA17)
MCBSP3.DR (AA17) MCBSP3.DX (W14)

TX OMAP5912
RX OMAP5912 U102
U202
MCBSP2.CLKR (V7) » CLKOUT SCLK«——————— MCBSP2.CLKX (Y6)
MCBSP2.FSR (W6) » FSAD9864 FS <4 MCBSP2.FSX (W7)
MCBSP2.DR (AA5) < DOUT T DA%IN < MCBSP2.DX (P10)
TLV5614
SCLK|< SPIF.SCK
FS|= \ SPIF.CS1
DIN = 3 SPIF.DOUT
RX DAC j
TLV5614
MCBSP2.CLKX (Y6)
MCBSP2.FSX (W7)
MCBSP2.DX (P10)

Figure 6-12 Diagram of MCBSP Connection
6.2.7 SPI

OMAP5912 has one SPI interface that can connect four SPI components. The descriptions are as follow:
(1) RX OPMAP5912 SPI Interface

The SPI interface of RX OMAP is used to configure IF processor (AD9894) and RX PLL chip
(SKY72310).

AD9894 is controlled by SPI chip select (CS1) of RX OMAP, and RX PLL chip is controlled by CS2. The

connection between RX OMAP SPI interface and AD9894/ RX PLL is shown below:
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3v3D

cs SPIF.CS2(T19)
SKY72310  SCK < SPIF.SCK(U19)
Data SPIF.DOUT(R18)
3vaD RX OMAP5912
¢ U202

PE SPIF.CS1 (N15)
AD9864 PC
PD

Figure 6-13 RX OMAP SPI Connection Block Diagram
(2) TX OPMAP5912 SPI Interface
TX OMAP SPI is used to configure RX DAC TLV5614 (U303) and TX PLL chip (SKY72310). This chip is

controlled by CS2 and managed by DSP. RX DAC (U303) is controlled by CS1. See the following figure:

cs < SPIF.CS2(T19)
SKY72310
CLK |« SPIF.SCK(U19)
Data  |€— SPIF.DOUT(R18)
OMAP5912
U102
= SPIF.CS1(N15)
CLK |
RX TLV5614 Data

Figure 6-14 TX OMAP SPI Connection Block Diagram
6.2.8 MCSI
MCSI (Multi Channel Serial Interface) belongs to OMAP5912. There are two MCSIs with OMAP5912.
MCSI1 of RX/TX OMAP is reserved for appropriate RX/TX PLL chip to realize modulation feature. See

the following figure:
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MCSI1.SYNC(W8)
MCSI1.CLK(M15)
MCSI1.DOUT(Y8)

cs
TX/RX SKY72310 SCK
Data

A A A

TX/RX OMAP5912

Figure 6-15 Diagram of MCSI Interface
6.2.9 I°C

OMAP5912 provides one I°C interface, and supports communication rate up to 400Kbps. TX OMAP I°C
interface connects with PMU to dynamically adjust PMU voltage output. It works in Master mode. See

the following figure:

TX OMAP5912
U102

12C.SDA (V20) [® > SDAT U803

12C.SCL (T18) SCLK

Figure 6-16 Diagram of 1°C Connection
6.2.10 MICROWIRE

OMAP5912 provides a MICROWIRE interface. The four chip select signals can drive four external
components. MICROWIRE interface signals include: pWIRE.CS, uyWIRE.SCLK, pWIRE.SDO and
HWIRE.SDI.

In this system, only MICROWIRE interface of TX OMAP is used to connect CODEC and ADC TLV1548.

MWire CSO controls CODEC and pWire CS3 controls ADC TLV1548. See the following figure:
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TLV320AIC29
U501
UWIRE.SDO(H19) |—— @ MOSI
UWIRE.SCLK(J15) ® SCLK
UWIRE.SDI(J14) | ® MISO
UWIRE.CSO0 (J18) » SS
TX OMAP5912
U102
—»| DATAIN
DATA OUT
™ 1/0CLK  TLV1548
UWIRE.CS3 (J19) cs U301
GPI037(M19) » EOC
GPI02(D15) » CSTART

Figure 6-17 Diagram of MICROWIRE Connection
6.2.11 USB
OMAP processor provides 3 USB interfaces with rate of 1.5Mbps or 12Mbps. Available modes include
Host and Device. USBO and USB2 of TX OMAP are used in this system. The description of TX OMAP

USBO is as follow:

18
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DB9(J601)
p| USB_D-
p| USB_D+
X
OMAP5912 PB260Ton
U102
USBO_DM(RS) | ¢ @®—»| USB_D-
USBO_DP(P9) |¢—¢@ > USB_D+
10pin Jack
p| USB_D-
p| USB_D+

Figure 6-18 Diagram of USB Interface
6.2.12 UART
OMAP5912 has 3 UART interfaces: UART1, UART2 and UARTS. It supports hardware flow control. The

communication rate can be up to 1.5Mbps. See the following figure:

TX OMAP5912
(TX) MAX3232
GPS-XP4 .
UARTL_TXD(Y14) | — | T1IN T10UT——» TX_Data From Radio

GPS_TX

\ 4

UART3.RX(K19)
UART1_RXD(V14)| ¢— RI1OUT RI1IN |[¢&————— TX_Data to Radio
UART3.TX(K18)

T2IN  T20UT p RX_Data From Radio

A 4

RX R20UT R2IN [¢——RX_Data to Radio
OMAP5912

UARTI_TXD(Y14) | ——

UART1_RXD(V14) | ——

Figure 6-19 UART Connection Block Diagram
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6.2.13 GPS (Reserved)

The system can obtain precise clock signal and related GPS data from the GPS module. The baseband
board connects with the GPS module via J108 and J109. J109 provides GPS module with 5V power
supply. The GPS module provides precise 19.2MHz clock source to exciter board through XS2. See the

following figure:

5V

> 19.2MHz
J109 > XP3 XS2 >
> EXCITER
GPS
BASEBAND
| GPS-LOCK
GPIO63 (E18) [—— %P4
UART3.RX (K19) |«
(TX OMAP U102)
J108

Figure 6-20 GPS Module Connection Block Diagram
The GPS module adopts RS-232 port (baud rate: 9600BPS; 8 data bits; 1 stop bit; no parity check).

Definitions of GPS module are shown in table below:

Pin No. Name Description
1 GPS-LOCKED GPS RX status
2 NC
3 NC
4 NC
5 NC
6 NC
7 NC
8 NC
9 1PPS GPS pulse output
10 NC

Table 6-3 GPS Module Definitions
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6.2.14 Audio Path

The audio path is used to relay audio, output RX audio and input TX audio.

6.2.14.1 Relay Audio Path

After demodulated by AD9864, RX audio in digital/analog mode goes to RX OMAP. Then the audio is
sent to TX OMAP via McBSP3, and finally is subject to DA conversion to modulate VCO.See the

following figure:

McBSP2 RX X DAC
AD9864 . McBSP3 McBSP2
”1 OMAP5912 »| OMAP5912 ol TLV561 MOD
Q » d d d
= U202 U102 U304

Figure 6-21 Relay Audio Path
6.2.14.2 RX Audio Path
In digital mode, Codec can control the audio output of Slot A from SPK1 and that of Slot B from SPK2 via
the left channel and right channel respectively, and select the time slot required for local audio
monitoring via the switch Slotl_EN. Meanwhile, under the control of Slotl_EN and Slot2_EN, the
outputs of Slot A and Slot B are sent to PIN24 and PIN25 of the further development port DB26 (J701)
for further development.
In digital mode, SPK1 of CODEC can be configured to output filtered audio or flat audio (RX_Audio) to
the further development port DB26 (J701). The filtered audio from SPK2 is output to the speaker to
realize local monitoring via the audio amplifier or to the audio port of the front panel via the filter. See the

following figure:

Audio_PA_EN

Slotl_EN
A 4
McBSP2 RX McBSP3 X McBSP1 w U502
RX > > p»| CODEC \
OMAP5912 OMAP5912 =3 TDA8547
AD9864 U501
U202 U102

MMP10_SPK_Audio
RX _Audio_Mute

Slotl EN
SlotA

DB26_PIN24

Slot B
DB26_PIN25

Slot2_EN

Figure 6-22 RX Audio Block Diagram
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6.2.14.3 TX Audio Path

The system has two kinds of MIC audio signals: MMP10_Mic_IN and DB26_Ext_Mic_IN. The former is

from the accessory connected to the 10-Pin interface on the front panel, while the latter is from Pin 2 of

the further development port DB26 (J701). The EXT_MIC_CTRL signal can be configured through menu

or programming software to activate MMP10_Mic_IN or DB26_Ext_Mic_IN. This signal is sent to DSP of

TX OMAP via McBSP1 after processed by CODEC, and is transmitted via the TX circuit after DA

conversion and modulation. See the following figure:

Modl

Mod2_RFCS [®
—

6.2.15 TCP/IP

DAC
TLV5614 &
U304

MCBSP2

X

OMAP5912

U102

MCBSP1

<
<

ADC
CODEC
U501

a

MMP10_Mic_IN

A

Figure 6-23 TX Audio Path

DB26_Ext_Mic_IN

EXT_MIC_CTRL

TCP/IP is used to achieve remote monitoring and other expandable functions. The block diagram is

shown as below:

OMAP5912

OE -FLASH
WE -FLASH
CS0-FLASH

GPIO
GPIO
GPIO

D0~D15
Data BUS

A1~A9
Add BUS

ETHERNET_INT
ETHERNET _PMEy,,
P

nRESET

LANS311i

IRQ
PME
nRST

TXP1

TXN1

RXP1

il

RXN1

TD+
TD-

Transformer
RD+

RD-

Figure 6-24 TCP/IP Block Diagram
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6.6 Parts List

Baseband
No. | Ref. No. Part No. Description
1 C179 3101061040030 [0.1UF
2 C183 3101061040030 [0.1UF
3 C185 3101061040030 [0.1UF
4 C188 3101061040030 [0.1UF
5 C190 3101061040030 [0.1UF
6 C191 3101061040030 [0.1UF
7 C195 3101061040030 [0.1UF
8 C198 3101061040030 [0.1UF
9 C203 3101061040030 [0.1UF
10 C207 3101061040030 [0.1UF
11 C209 3101061040030 [0.1UF
12 C211 3101061040030 [0.1UF
13 C212 3101061040030 [0.1UF
14 C213 3101061040030 [0.1UF
15 C218 3101061040030 [0.1UF
16 C221 3101061040030 [0.1UF
17 C240 3101061040030 [0.1UF
18 Cc241 3101061040030 [0.1UF
19 C242 3101061040030 [0.1UF
20 C243 3101061040030 [0.1UF
21 C244 3101061040030 [0.1UF
22 C245 3101061040030 [0.1UF
23 C246 3101061040030 [0.1UF
24 c247 3101061040030 [0.1UF
25 C248 3101061040030 [0.1UF
26 C249 3101061040030 [0.1UF
27 C250 3101061040030 [0.1UF
28 C251 3101061040030 [0.1UF
29 C252 3101061040030 [0.1UF
30 C253 3101061040030 [0.1UF
31 C254 3101061040030 [0.1UF
32 C255 3101061040030 [0.1UF
33 C257 3101061040030 [0.1UF
34 C258 3101061040030 [0.1UF
35 C259 3101061040030 [0.1UF
36 C260 3101061040030 [0.1UF
37 C261 3101061040030 [0.1UF
38 C262 3101061040030 [0.1UF
39 C263 3101061040030 [0.1UF
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No. | Ref. No. Part No. Description
40 C264 3101061040030 [0.1UF
41 C265 3101061040030 [0.1UF
42 C276 3101061040030 [0.1UF
43 c277 3101061040030 [0.1UF
44 C278 3101061040030 [0.1UF
45 C279 3101061040030 [0.1UF
46 C280 3101061040030 [0.1UF
47 C281 3101061040030 [0.1UF
48 C282 3101061040030 [0.1UF
49 C283 3101061040030 [0.1UF
50 C284 3101061040030 [0.1UF
51 C285 3101061040030 [0.1UF
52 C286 3101061040030 [0.1UF
53 c287 3101061040030 [0.1UF
54 C288 3101061040030 [0.1UF
55 C289 3101061040030 [0.1UF
56 C290 3101061040030 [0.1UF
57 C291 3101061040030 [0.1UF
58 C292 3101061040030 [0.1UF
59 C293 3101061040030 [0.1UF
60 C294 3101061040030 [0.1UF
61 C295 3101061040030 [0.1UF
62 C296 3101061040030 [0.1UF
63 C297 3101061040030 [0.1UF
64 C298 3101061040030 [0.1UF
65 C299 3101061040030 [0.1UF
66 C300 3101061040030 [0.1UF
67 C302 3101061040030 [0.1UF
68 C303 3101061040030 [0.1UF
69 C304 3101061040030 [0.1UF
70 C305 3101061040030 [0.1UF
71 C306 3101061040030 [0.1UF
72 C317 3101061040030 [0.1UF
73 C318 3101061040030 [0.1UF
74 C319 3101061040030 [0.1UF
75 C321 3101061040030 [0.1UF
76 C326 3101061040030 [0.1UF
77 C331 3101061040030 [0.1UF
78 C333 3101061040030 [0.1UF
79 C336 3101061040030 [0.1UF
80 C343 3101061040030 [0.1UF
81 C345 3101061040030 [0.1UF
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82 C346 3101061040030 [0.1UF
83 C347 3101061040030 [0.1UF
84 C348 3101061040030 [0.1UF
85 C349 3101061040030 [0.1UF
86 C350 3101061040030 [0.1UF
87 C351 3101061040030 [0.1UF
88 C352 3101061040030 [0.1UF
89 C353 3101061040030 [0.1UF
90 C354 3101061040030 [0.1UF
91 C355 3101061040030 [0.1UF
92 C356 3101061040030 [0.1UF
93 C357 3101061040030 [0.1UF
94 C358 3101061040030 [0.1UF
95 C360 3101061040030 [0.1UF
96 C362 3101061040030 [0.1UF
97 C372 3101061040030 [0.1UF
98 C373 3101061040030 [0.1UF
99 C375 3101061040030 [0.1UF
100 C376 3101061040030 [0.1UF
101 C393 3101061040030 [0.1UF
102 C394 3101061040030 [0.1UF
103 C395 3101061040030 [0.1UF
104 C404 3101061040030 [0.1UF
105 C501 3101061040030 [0.1UF
106 C502 3101061040030 [0.1UF
107 C504 3101061040030 [0.1UF
108 C505 3101061040030 [0.1UF
109 C511 3101061040030 [0.1UF
110 C512 3101061040030 [0.1UF
111 C521 3101061040030 [0.1UF
112 C527 3101061040030 [0.1UF
113 C535 3101061040030 [0.1UF
114 C542 3101061040030 [0.1UF
115 C550 3101061040030 [0.1UF
116 C555 3101061040030 [0.1UF
117 C701 3101061040030 [0.1UF
118 C702 3101061040030 [0.1UF
119 C806 3101061040030 [0.1UF
120 Cc821 3101061040030 [0.1UF
121 C835 3101061040030 [0.1UF
122 C837 3101061040030 [0.1UF
123 C839 3101061040030 [0.1UF
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124 C844 3101061040030 [0.1UF
125 C864 3101061040030 [0.1UF
126 C878 3101061040030 [0.1UF
127 C898 3101061040030 [0.1UF
128 C9o07 3101061040030 [0.1UF
129 C908 3101061040030 [0.1UF
130 C909 3101061040030 [0.1UF
131 C910 3101061040030 [0.1UF
132 Co11 3101061040030 [0.1UF
133 C912 3101061040030 [0.1UF
134 C913 3101061040030 [0.1UF
135 C919 3101061040030 [0.1UF
136 C922 3101061040030 [0.1UF
137 C924 3101061040030 [0.1UF
138 C925 3101061040030 [0.1UF
139 C926 3101061040030 [0.1UF
140 Cc927 3101061040030 [0.1UF
141 C928 3101061040030 [0.1UF
142 C929 3101061040030 [0.1UF
143 C930 3101061040030 [0.1UF
144 C932 3101061040030 [0.1UF
145 C934 3101061040030 [0.1UF
146 C935 3101061040030 [0.1UF
147 C936 3101061040030 [0.1UF
148 C937 3101061040030 [0.1UF
149 C938 3101061040030 [0.1UF
150 C939 3101061040030 [0.1UF
151 C940 3101061040030 [0.1UF
152 Cc941 3101061040030 [0.1UF
153 C942 3101061040030 [0.1UF
154 C943 3101061040030 [0.1UF
155 C944 3101061040030 [0.1UF
156 C945 3101061040030 [0.1UF
157 C946 3101061040030 [0.1UF
158 Cco47 3101061040030 [0.1UF
159 C948 3101061040030 [0.1UF
160 C950 3101061040030 [0.1UF
161 Cc108 3101071040000 [0.1UF
162 C109 3101071040000 [0.1UF
163 C112 3101071040000 [0.1UF
164 C113 3101071040000 [0.1UF
165 Cli14 3101071040000 [0.1UF
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166 C128 3101071040000 [0.1UF
167 C149 3101071040000 |[0.1UF
168 C110 3101061020000 [1000PF
169 Cl11 3101061020000 |1000PF
170 C322 3101061020000 |1000PF
171 C324 3101061020000 |1000PF
172 C327 3101061020000 |1000PF
173 C361 3101061020000 |1000PF
174 C363 3101061020000 [1000PF
175 C366 3101061020000 [1000PF
176 C385 3101061020000 [1000PF
177 C518 3101061020000 [1000PF
178 C611 3101061020000 [1000PF
179 Cc641 3101061020000 [1000PF
180 C700 3101061020000 |1000PF
181 C712 3101061020000 |1000PF
182 C753 3101061020000 [1000PF
183 C802 3101061020000 [1000PF
184 C830 3101061020000 [1000PF
185 C832 3101061020000 [1000PF
186 c841 3101061020000 [1000PF
187 C845 3101061020000 [1000PF
188 C906 3101061020000 |1000PF
189 C117 3101061010010 |100PF
190 C119 3101061010010 |100PF
191 C120 3101061010010 [100PF
192 Ci121 3101061010010 [100PF
193 C122 3101061010010 [100PF
194 C123 3101061010010 [100PF
195 Cl24 3101061010010 [100PF
196 C125 3101061010010 [100PF
197 C126 3101061010010 |100PF
198 C129 3101061010010 |100PF
199 C134 3101061010010 |100PF
200 C135 3101061010010 [100PF
201 C136 3101061010010 [100PF
202 C137 3101061010010 [100PF
203 C139 3101061010010 [100PF
204 C140 3101061010010 [100PF
205 C142 3101061010010 [100PF
206 C143 3101061010010 |100PF
207 Cl44 3101061010010 |100PF
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208 C145 3101061010010 [100PF
209 C146 3101061010010 [100PF
210 C147 3101061010010 [100PF
211 C148 3101061010010 |100PF
212 C151 3101061010010 |100PF
213 C152 3101061010010 |100PF
214 C153 3101061010010 |100PF
215 C154 3101061010010 |100PF
216 C155 3101061010010 [100PF
217 C157 3101061010010 [100PF
218 C158 3101061010010 [100PF
219 C159 3101061010010 [100PF
220 C160 3101061010010 [100PF
221 Cle1 3101061010010 [100PF
222 C162 3101061010010 |100PF
223 C163 3101061010010 |100PF
224 Cle64 3101061010010 [100PF
225 C166 3101061010010 [100PF
226 Cc167 3101061010010 [100PF
227 C178 3101061010010 [100PF
228 Cc182 3101061010010 [100PF
229 c184 3101061010010 [100PF
230 C192 3101061010010 |100PF
231 C194 3101061010010 |100PF
232 C202 3101061010010 |100PF
233 C206 3101061010010 [100PF
234 C208 3101061010010 [100PF
235 C215 3101061010010 [100PF
236 c217 3101061010010 [100PF
237 C330 3101061010010 [100PF
238 C334 3101061010010 [100PF
239 C337 3101061010010 |100PF
240 C340 3101061010010 |100PF
241 C359 3101061010010 |100PF
242 C368 3101061010010 [100PF
243 Cc387 3101061010010 [100PF
244 C388 3101061010010 [100PF
245 C389 3101061010010 [100PF
246 C390 3101061010010 [100PF
247 C391 3101061010010 [100PF
248 C392 3101061010010 |100PF
249 C401 3101061010010 |100PF
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250 C402 3101061010010 [100PF
251 C403 3101061010010 [100PF
252 C519 3101061010010 [100PF
253 C529 3101061010010 |100PF
254 C536 3101061010010 |100PF
255 C551 3101061010010 |100PF
256 C601 3101061010010 |100PF
257 C602 3101061010010 |100PF
258 C603 3101061010010 [100PF
259 C604 3101061010010 [100PF
260 C605 3101061010010 [100PF
261 C606 3101061010010 [100PF
262 C607 3101061010010 [100PF
263 C608 3101061010010 [100PF
264 C612 3101061010010 |100PF
265 C613 3101061010010 |100PF
266 C614 3101061010010 [100PF
267 C615 3101061010010 [100PF
268 C616 3101061010010 [100PF
269 C617 3101061010010 [100PF
270 C618 3101061010010 [100PF
271 C619 3101061010010 [100PF
272 C620 3101061010010 |100PF
273 C621 3101061010010 |100PF
274 C622 3101061010010 |100PF
275 C623 3101061010010 [100PF
276 C624 3101061010010 [100PF
277 C625 3101061010010 [100PF
278 C626 3101061010010 [100PF
279 Cc627 3101061010010 [100PF
280 C628 3101061010010 [100PF
281 C629 3101061010010 |100PF
282 C630 3101061010010 |100PF
283 C631 3101061010010 |100PF
284 C632 3101061010010 [100PF
285 C633 3101061010010 [100PF
286 C634 3101061010010 [100PF
287 C635 3101061010010 [100PF
288 C636 3101061010010 [100PF
289 C642 3101061010010 [100PF
290 C643 3101061010010 |100PF
291 C646 3101061010010 |100PF
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292 co647 3101061010010 [100PF
293 C648 3101061010010 [100PF
294 C649 3101061010010 [100PF
295 C650 3101061010010 |100PF
296 C656 3101061010010 |100PF
297 C657 3101061010010 |100PF
298 C659 3101061010010 |100PF
299 C660 3101061010010 |100PF
300 C725 3101061010010 [100PF
301 C726 3101061010010 [100PF
302 Ccr727 3101061010010 [100PF
303 C734 3101061010010 [100PF
304 C735 3101061010010 [100PF
305 C736 3101061010010 [100PF
306 C737 3101061010010 |100PF
307 C738 3101061010010 |100PF
308 C739 3101061010010 [100PF
309 C741 3101061010010 [100PF
310 C742 3101061010010 [100PF
311 C743 3101061010010 [100PF
312 C744 3101061010010 [100PF
313 C745 3101061010010 [100PF
314 C746 3101061010010 |100PF
315 C747 3101061010010 |100PF
316 C748 3101061010010 |100PF
317 C750 3101061010010 [100PF
318 C752 3101061010010 [100PF
319 C755 3101061010010 [100PF
320 C923 3101061010010 [100PF
321 C933 3101061010010 [100PF
322 C751 3101071010000 [100PF
323 C175 3101061200000 |12PF
324 C176 3101061200000 |12PF
325 C177 3101061200000 |12PF
326 C199 3101061200000 [12PF
327 C180 3101061030010 [0.01UF
328 C186 3101061030010 [0.01UF
329 C189 3101061030010 [0.01UF
330 C196 3101061030010 [0.01UF
331 c201 3101061030010 [0.01UF
332 C204 3101061030010 [0.01UF
333 C214 3101061030010 [0.01UF
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334 C219 3101061030010 [0.01UF
335 C329 3101061030010 [0.01UF
336 C339 3101061030010 [0.01UF
337 C342 3101061030010 [0.01UF
338 C370 3101061030010 [0.01UF
339 C384 3101061030010 [0.01UF
340 C507 3101061030010 [0.01UF
341 C530 3101061030010 [0.01UF
342 C531 3101061030010 [0.01UF
343 C801 3101061030010 [0.01UF
344 C803 3101061030010 [0.01UF
345 C808 3101061030010 [0.01UF
346 C815 3101061030010 [0.01UF
347 C843 3101061030010 [0.01UF
348 C861 3101061030010 [0.01UF
349 C863 3101061030010 [0.01UF
350 Cc872 3101061030010 [0.01UF
351 C874 3101061030010 [0.01UF
352 C876 3101061030010 [0.01UF
353 cis1 3104082260060 [22UF
354 c187 3104082260060 [22UF
355 C197 3104082260060 [22UF
356 C205 3104082260060 [22UF
357 C210 3104082260060 [22UF
358 C220 3104082260060 [22UF
359 C364 3104082260060 [22UF
360 C503 3104082260060 [22UF
361 C809 3104082260060 [22UF
362 C818 3104082260060 [22UF
363 C819 3104082260060 [22UF
364 C824 3104082260060 [22UF
365 C825 3104082260060 [22UF
366 C828 3104082260060 [22UF
367 C829 3104082260060 [22UF
368 C833 3104082260060 [22UF
369 C846 3104082260060 [22UF
370 C858 3104082260060 [22UF
371 C193 3101061050000 [1UF
372 C216 3101061050000 [1UF
373 C328 3101061050000 [1UF
374 C332 3101061050000 [1UF
375 C335 3101061050000 [1UF

51



Hytera

Service Manual

No. | Ref. No. Part No. Description
376 C338 3101061050000 [1UF
377 C374 3101061050000 [1UF
378 C513 3101061050000 [1UF
379 C514 3101061050000 [1UF
380 C515 3101061050000 [1UF
381 C516 3101061050000 [1UF
382 C524 3101061050000 [1UF
383 C525 3101061050000 [1UF
384 C526 3101061050000 [1UF
385 C537 3101061050000 [1UF
386 C538 3101061050000 [1UF
387 C545 3101061050000 [1UF
388 C546 3101061050000 [1UF
389 C557 3101061050000 [1UF
390 C559 3101061050000 [1UF
391 C691 3101061050000 [1UF
392 C805 3101061050000 [1UF
393 C820 3101061050000 [1UF
394 Cc827 3101061050000 [1UF
395 C857 3101061050000 [1UF
396 C860 3101061050000 [1UF
397 C862 3101061050000 [1UF
398 C870 3101061050000 [1UF
399 C873 3101061050000 [1UF
400 C875 3101061050000 [1UF
401 Cc877 3101061050000 [1UF
402 C320 3104071060070  [10UF
403 C323 3104071060070  [10UF
404 C325 3104071060070  [10UF
405 C365 3104071060070  [10UF
406 C367 3104071060070  [10UF
407 C386 3104071060070 |10UF
408 C823 3104071060070 |10UF
409 C826 3104071060070 |10UF
410 C856 3104071060070  [10UF
411 C377 3101068200000 [82PF
412 C378 3101068200000 [82PF
413 C379 3101068200000 [82PF
414 C380 3101063900000 [39PF
415 C405 3104081060120 [10UF
416 C506 3104081060120 |10UF
417 C508 3104081060120 [10UF
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418 C510 3104081060120 [10UF
419 C541 3104081060120 [10UF
420 C556 3104081060120 [10UF
421 C836 3104081060120 [10UF
422 C899 3104081060120 [10UF
423 C9o14 3104081060120 |[10UF
424 C915 3104081060120 |10UF
425 C916 3104081060120 |10UF
426 C917 3104081060120 [10UF
427 C918 3104081060120 [10UF
428 C931 3104081060120 [10UF
429 C949 3104081060120 [10UF
430 C509 3104274760000 |[47UF
431 C522 3101082260020 [22UF
432 C523 3101082260020 [22UF
433 C532 3101082260020 [22UF
434 C533 3101082260020 [22UF
435 C534 3101082260020 [22UF
436 C563 3101082260020 [22UF
437 C539 3101062210000 [220PF
438 C540 3101062210000 [220PF
439 C543 3101062210000 [220PF
440 C544 3101062210000 |220PF
441 C558 3101062210000 |220PF
442 C560 3101062210000 |220PF
443 C703 3101062210000 [220PF
444 C704 3101062210000 [220PF
445 C705 3101062210000 [220PF
446 C706 3101062210000 [220PF
447 c707 3101062210000 [220PF
448 C708 3101062210000 [220PF
449 C709 3101062210000 |220PF
450 C710 3101062210000 |220PF
451 C711 3101062210000 |220PF
452 C840 3101062210000 [220PF
453 C552 3101063310010 [330PF
454 C528 3101063300000 [33PF
455 C547 3101063300000 [33PF
456 C548 3101081060010 [10UF
457 C549 3101081060010 [10UF
458 C553 3101081060010 [10UF
459 C554 3101081060010 [10UF
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460 C639 3101064710000 [2700PF
461 C810 3101064710000 [2700PF
462 C834 3101064710000 [2700PF
463 C817 3101062250000 [2.2UF
464 C838 3101062250000 [2.2UF
465 C842 3101062250000 [2.2UF
466 C9o01 3101061500010 |15PF
467 C902 3101061500010 |15PF
468 C903 3101061500010 [15PF
469 C904 3101061500010 [15PF
470 C905 3101072230000 [0.022UF
471 C920 3101063000010  [30PF
472 C921 3101063000010  [30PF
473 C813 3110992270000 |220UF
474 R128 3001061010000 (100Q
475 R456 3001061010000 (100Q
476 R457 3001061010000 [100Q
477 R458 3001061010000 [100Q
478 R459 3001061010000 [100Q
479 R734 3001061010000 [100Q
480 R130 3001061020010 [1KQ
481 R167 3001061020010 [1KQ
482 R221 3001061020010 [1KQ
483 R255 3001061020010 [1KQ
484 R256 3001061020010 [1KQ
485 R265 3001061020010 [1KQ
486 R3004 3001061020010 [1KQ
487 R3025 3001061020010 [1KQ
488 R3028 3001061020010 [1KQ
489 R3033 3001061020010  [1KQ
490 R512 3001061020010 [1KQ
491 R561 3001061020010 [1KQ
492 R563 3001061020010 [1KQ
493 R565 3001061020010 [1KQ
494 R582 3001061020010 [1KQ
495 R586 3001061020010 [1KQ
496 R621 3001061020010 [1KQ
497 R622 3001061020010 [1KQ
498 R839 3001061020010 [1KQ
499 R850 3001061020010 [1KQ
500 R901 3001061020010 [1KQ
501 R902 3001061020010 [1KQ
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502 R903 3001061020010 [1KQ
503 R906 3001061020010 [1KQ
504 R911 3001061020010 [1KQ
505 R915 3001061020010 [1KQ
506 R921 3001061020010 [1KQ
507 R922 3001061020010 [1KQ
508 R3047 3001061020000 [1KQ
509 R3048 3001061020000 [1KQ
510 R3049 3001061020000 [1KQ
511 R3050 3001061020000 [1KQ
512 R135 3001063300000 [33Q
513 R136 3001063300000 [33Q
514 R137 3001063300000 [33Q
515 R138 3001063300000 [33Q
516 R139 3001063300000 (33Q
517 R140 3001063300000 (33Q
518 R141 3001063300000 [33Q
519 R142 3001063300000 [33Q
520 R143 3001063300000 [33Q
521 R144 3001063300000 [33Q
522 R145 3001063300000 [33Q
523 R146 3001063300000 [33Q
524 R147 3001063300000 [33Q
525 R148 3001063300000 [33Q
526 R150 3001063300000 [33Q
527 R151 3001063300000 [33Q
528 R152 3001063300000 [33Q
529 R153 3001063300000 [33Q
530 R154 3001063300000 [33Q
531 R155 3001063300000 [33Q
532 R156 3001063300000 [33Q
533 R157 3001063300000 [33Q
534 R158 3001063300000 [33Q
535 R159 3001063300000 [33Q
536 R160 3001063300000 [33Q
537 R161 3001063300000 [33Q
538 R162 3001063300000 [33Q
539 R163 3001063300000 [33Q
540 R165 3001063300000 [33Q
541 R166 3001063300000 [33Q
542 R168 3001063300000 [33Q
543 R169 3001063300000 [33Q
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544 R170 3001063300000 [33Q
545 R171 3001063300000 [33Q
546 R172 3001063300000 [33Q
547 R174 3001063300000 [33Q
548 R175 3001063300000 [33Q
549 R176 3001063300000 (33Q
550 R179 3001063300000 (33Q
551 R180 3001063300000 (33Q
552 R181 3001063300000 [33Q
553 R182 3001063300000 [33Q
554 R184 3001063300000 [33Q
555 R185 3001063300000 [33Q
556 R187 3001063300000 [33Q
557 R190 3001063300000 [33Q
558 R202 3001063300000 (33Q
559 R203 3001063300000 (33Q
560 R204 3001063300000 [33Q
561 R205 3001063300000 [33Q
562 R206 3001063300000 [33Q
563 R207 3001063300000 [33Q
564 R208 3001063300000 [33Q
565 R209 3001063300000 [33Q
566 R210 3001063300000 [33Q
567 R211 3001063300000 [33Q
568 R220 3001063300000 [33Q
569 R227 3001063300000 [33Q
570 R230 3001063300000 [33Q
571 R231 3001063300000 [33Q
572 R232 3001063300000 [33Q
573 R233 3001063300000 [33Q
574 R234 3001063300000 [33Q
575 R235 3001063300000 [33Q
576 R236 3001063300000 [33Q
577 R237 3001063300000 [33Q
578 R244 3001063300000 [33Q
579 R253 3001063300000 [33Q
580 R254 3001063300000 [33Q
581 R264 3001063300000 [33Q
582 R271 3001063300000 [33Q
583 R272 3001063300000 [33Q
584 R274 3001063300000 [33Q
585 R275 3001063300000 [33Q
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586 R276 3001063300000 [33Q
587 R277 3001063300000 [33Q
588 R278 3001063300000 [33Q
589 R279 3001063300000 [33Q
590 R291 3001063300000 [33Q
591 R293 3001063300000 [33Q
592 R294 3001063300000 (33Q
593 R295 3001063300000 (33Q
594 R296 3001063300000 (33Q
595 R297 3001063300000 [33Q
596 R298 3001063300000 [33Q
597 R299 3001063300000 [33Q
598 R300 3001063300000 [33Q
599 R301 3001063300000 [33Q
600 R3030 3001063300000 [33Q
601 R3039 3001063300000 (33Q
602 R304 3001063300000 (33Q
603 R3040 3001063300000 [33Q
604 R3041 3001063300000 [33Q
605 R3042 3001063300000 [33Q
606 R3043 3001063300000 [33Q
607 R3044 3001063300000 [33Q
608 R323 3001063300000 [33Q
609 R324 3001063300000 [33Q
610 R339 3001063300000 [33Q
611 R340 3001063300000 (33Q
612 R341 3001063300000 [33Q
613 R343 3001063300000 [33Q
614 R344 3001063300000 [33Q
615 R345 3001063300000 [33Q
616 R346 3001063300000 [33Q
617 R347 3001063300000 [33Q
618 R348 3001063300000 [33Q
619 R349 3001063300000 [33Q
620 R354 3001063300000 [33Q
621 R355 3001063300000 [33Q
622 R356 3001063300000 [33Q
623 R361 3001063300000 [33Q
624 R362 3001063300000 [33Q
625 R363 3001063300000 [33Q
626 R364 3001063300000 [33Q
627 R365 3001063300000 [33Q
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628 R366 3001063300000 [33Q
629 R367 3001063300000 [33Q
630 R368 3001063300000 [33Q
631 R371 3001063300000 [33Q
632 R372 3001063300000 [33Q
633 R386 3001063300000 (33Q
634 R387 3001063300000 (33Q
635 R390 3001063300000 (33Q
636 R391 3001063300000 [33Q
637 R397 3001063300000 [33Q
638 R401 3001063300000 [33Q
639 R487 3001063300000 [33Q
640 R489 3001063300000 [33Q
641 R490 3001063300000 [33Q
642 R492 3001063300000 (33Q
643 R507 3001063300000 (33Q
644 R508 3001063300000 [33Q
645 R509 3001063300000 [33Q
646 R510 3001063300000 [33Q
647 R511 3001063300000 [33Q
648 R551 3001063300000 [33Q
649 R552 3001063300000 [33Q
650 R553 3001063300000 [33Q
651 R554 3001063300000 [33Q
652 R555 3001063300000 [33Q
653 R556 3001063300000 [33Q
654 R557 3001063300000 [33Q
655 R558 3001063300000 [33Q
656 R606 3001063300000 [33Q
657 R607 3001063300000 [33Q
658 R608 3001063300000 [33Q
659 R609 3001063300000 [33Q
660 R611 3001063300000 [33Q
661 R612 3001063300000 [33Q
662 R613 3001063300000 [33Q
663 R614 3001063300000 [33Q
664 R615 3001063300000 [33Q
665 R616 3001063300000 [33Q
666 R627 3001063300000 [33Q
667 R634 3001063300000 [33Q
668 R635 3001063300000 [33Q
669 R656 3001063300000 [33Q
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670 R660 3001063300000 [33Q
671 R733 3001063300000 [33Q
672 R735 3001063300000 [33Q
673 R736 3001063300000 [33Q
674 R739 3001063300000 [33Q
675 R740 3001063300000 [33Q
676 R741 3001063300000 (33Q
677 R742 3001063300000 (33Q
678 R743 3001063300000 (33Q
679 R744 3001063300000 [33Q
680 R745 3001063300000 [33Q
681 R746 3001063300000 [33Q
682 R747 3001063300000 [33Q
683 R748 3001063300000 [33Q
684 R749 3001063300000 [33Q
685 R750 3001063300000 (33Q
686 R751 3001063300000 (33Q
687 R754 3001063300000 [33Q
688 R956 3001063300000 [33Q
689 R164 3001060000000 [0Q
690 R183 3001060000000 [0Q
691 R196 3001060000000 [0Q
692 R198 3001060000000 [0Q
693 R201 3001060000000 [0Q
694 R212 3001060000000 [0Q
695 R214 3001060000000 [0Q
696 R215 3001060000000 [0Q
697 R243 3001060000000 [0Q
698 R245 3001060000000 [0Q
699 R246 3001060000000 [0Q
700 R247 3001060000000 [0Q
701 R249 3001060000000 [0Q
702 R250 3001060000000 [0Q
703 R258 3001060000000 [0Q
704 R259 3001060000000 [0Q
705 R286 3001060000000 [0Q
706 R287 3001060000000 [0Q
707 R289 3001060000000 [0Q
708 R292 3001060000000 [0Q
709 R3002 3001060000000 [0Q
710 R3003 3001060000000 [0Q
711 R3009 3001060000000 [0Q
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712 R3011 3001060000000 [0Q
713 R3012 3001060000000 [0Q
714 R3017 3001060000000 [0Q
715 R3019 3001060000000 [0Q
716 R302 3001060000000 [0Q
717 R3021 3001060000000 [0Q
718 R3022 3001060000000 [0Q
719 R3023 3001060000000 [0Q
720 R3026 3001060000000 [0Q
721 R3034 3001060000000 [0Q
722 R3052 3001060000000 [0Q
723 R3054 3001060000000 [0Q
724 R3057 3001060000000 (0Q
725 R3059 3001060000000 (0Q
726 R3060 3001060000000 [0Q
727 R3061 3001060000000 [0Q
728 R310 3001060000000 [0Q
729 R313 3001060000000 [0Q
730 R314 3001060000000 [0Q
731 R325 3001060000000 [0Q
732 R327 3001060000000 [0Q
733 R328 3001060000000 [0Q
734 R329 3001060000000 [0Q
735 R330 3001060000000 [0Q
736 R332 3001060000000 [0Q
737 R334 3001060000000 [0Q
738 R335 3001060000000 [0Q
739 R336 3001060000000 [0Q
740 R342 3001060000000 [0Q
741 R350 3001060000000 [0Q
742 R351 3001060000000 [0Q
743 R352 3001060000000 [0Q
744 R357 3001060000000 [0Q
745 R358 3001060000000 [0Q
746 R384 3001060000000 [0Q
747 R385 3001060000000 [0Q
748 R389 3001060000000 [0Q
749 R395 3001060000000 [0Q
750 R396 3001060000000 [0Q
751 R398 3001060000000 [0Q
752 R399 3001060000000 [0Q
753 R400 3001060000000 [0Q
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754 R408 3001060000000 [0Q
755 R416 3001060000000 [0Q
756 R423 3001060000000 [0Q
757 R426 3001060000000 [0Q
758 R428 3001060000000 [0Q
759 R430 3001060000000 [0Q
760 R439 3001060000000 [0Q
761 R440 3001060000000 [0Q
762 R444 3001060000000 [0Q
763 R447 3001060000000 [0Q
764 R449 3001060000000 [0Q
765 R484 3001060000000 [0Q
766 R491 3001060000000 (0Q
767 R501 3001060000000 [0Q
768 R516 3001060000000 [0Q
769 R519 3001060000000 [0Q
770 R520 3001060000000 [0Q
771 R523 3001060000000 [0Q
772 R524 3001060000000 [0Q
773 R525 3001060000000 [0Q
774 R532 3001060000000 [0Q
775 R534 3001060000000 [0Q
776 R566 3001060000000 [0Q
777 R572 3001060000000 [0Q
778 R579 3001060000000 [0Q
779 R580 3001060000000 [0Q
780 R592 3001060000000 [0Q
781 R602 3001060000000 [0Q
782 R603 3001060000000 [0Q
783 R604 3001060000000 [0Q
784 R610 3001060000000 [0Q
785 R618 3001060000000 [0Q
786 R619 3001060000000 [0Q
787 R623 3001060000000 [0Q
788 R636 3001060000000 [0Q
789 R638 3001060000000 [0Q
790 R647 3001060000000 [0Q
791 R648 3001060000000 [0Q
792 R651 3001060000000 [0Q
793 R652 3001060000000 [0Q
794 R653 3001060000000 [0Q
795 R675 3001060000000 [0Q
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796 R677 3001060000000 [0Q
797 R737 3001060000000 [0Q
798 R738 3001060000000 [0Q
799 R756 3001060000000 [0Q
800 R814 3001060000000 [0Q
801 R823 3001060000000 [0Q
802 R833 3001060000000 [0Q
803 R848 3001060000000 [0Q
804 R904 3001060000000 [0Q
805 R905 3001060000000 [0Q
806 R907 3001060000000 [0Q
807 R910 3001060000000 [0Q
808 R913 3001060000000 (0Q
809 R914 3001060000000 [0Q
810 R916 3001060000000 [0Q
811 R917 3001060000000 [0Q
812 R918 3001060000000 [0Q
813 R919 3001060000000 [0Q
814 R920 3001060000000 [0Q
815 R925 3001060000000 [0Q
816 R926 3001060000000 [0Q
817 R927 3001060000000 [0Q
818 R928 3001060000000 [0Q
819 R929 3001060000000 [0Q
820 R931 3001060000000 [0Q
821 R932 3001060000000 [0Q
822 R933 3001060000000 [0Q
823 R934 3001060000000 [0Q
824 R936 3001060000000 [0Q
825 R937 3001060000000 [0Q
826 R938 3001060000000 [0Q
827 R940 3001060000000 [0Q
828 R941 3001060000000 [0Q
829 R942 3001060000000 [0Q
830 R943 3001060000000 [0Q
831 R946 3001060000000 [0Q
832 R947 3001060000000 [0Q
833 R948 3001060000000 [0Q
834 R958 3001060000000 [0Q
835 R959 3001060000000 [0Q
836 R960 3001060000000 [0Q
837 R961 3001060000000 [0Q
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838 R186 3001061000000 [10Q
839 R189 3001061000000 [10Q
840 R224 3001061000000 [10Q
841 R226 3001061000000 [10Q
842 R268 3001061000000 [10Q
843 R269 3001061000000 [10Q
844 R3036 3001061000000 (10Q
845 R3038 3001061000000 (10Q
846 R319 3001061000000 (10Q
847 R320 3001061000000 [10Q
848 R815 3001061000000 [10Q
849 R177 3001061030010 [10KQ
850 R216 3001061030010 [10KQ
851 R217 3001061030010 [10KQ
852 R218 3001061030010 [10KQ
853 R219 3001061030010 [10KQ
854 R223 3001061030010 [10KQ
855 R228 3001061030010 [10KQ
856 R229 3001061030010 [10KQ
857 R260 3001061030010 [10KQ
858 R261 3001061030010 [10KQ
859 R262 3001061030010 [10KQ
860 R263 3001061030010 [10KQ
861 R267 3001061030010 [10KQ
862 R270 3001061030010 [10KQ
863 R273 3001061030010 [10KQ
864 R3001 3001061030010 [10KQ
865 R3005 3001061030010 [10KQ
866 R3010 3001061030010 [10KQ
867 R3013 3001061030010 [10KQ
868 R3014 3001061030010 [10KQ
869 R3020 3001061030010 [10KQ
870 R3029 3001061030010 [10KQ
871 R3035 3001061030010 [10KQ
872 R3037 3001061030010 [10KQ
873 R315 3001061030010 [10KQ
874 R316 3001061030010 [10KQ
875 R317 3001061030010 [10KQ
876 R318 3001061030010 [10KQ
877 R322 3001061030010 [10KQ
878 R337 3001061030010 [10KQ
879 R338 3001061030010 [10KQ
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880 R373 3001061030010 [10KQ
881 R379 3001061030010 [10KQ
882 R380 3001061030010 [10KQ
883 R381 3001061030010 [10KQ
884 R382 3001061030010 [10KQ
885 R383 3001061030010 [10KQ
886 R388 3001061030010 [10KQ
887 R392 3001061030010 [10KQ
888 R393 3001061030010 [10KQ
889 R394 3001061030010 [10KQ
890 R402 3001061030010 [10KQ
891 R403 3001061030010 [10KQ
892 R404 3001061030010 [10KQ
893 R409 3001061030010 [10KQ
894 R410 3001061030010 [10KQ
895 R413 3001061030010 [10KQ
896 R429 3001061030010 [10KQ
897 R437 3001061030010 [10KQ
898 R438 3001061030010 [10KQ
899 R441 3001061030010 [10KQ
900 R442 3001061030010 [10KQ
901 R445 3001061030010 [10KQ
902 R448 3001061030010 [10KQ
903 R453 3001061030010 [10KQ
904 R454 3001061030010 [10KQ
905 R481 3001061030010 [10KQ
906 R482 3001061030010 [10KQ
907 R483 3001061030010 [10KQ
908 R485 3001061030010 [10KQ
909 R486 3001061030010 [10KQ
910 R488 3001061030010 [10KQ
911 R514 3001061030010 [10KQ
912 R515 3001061030010 [10KQ
913 R522 3001061030010 [10KQ
914 R533 3001061030010 [10KQ
915 R539 3001061030010 [10KQ
916 R540 3001061030010 [10KQ
917 R543 3001061030010 [10KQ
918 R567 3001061030010 [10KQ
919 R571 3001061030010 [10KQ
920 R583 3001061030010 [10KQ
921 R632 3001061030010 [10KQ
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922 R633 3001061030010 [10KQ
923 R702 3001061030010 [10KQ
924 R703 3001061030010 [10KQ
925 R704 3001061030010 [10KQ
926 R705 3001061030010 [10KQ
927 R706 3001061030010 [10KQ
928 R708 3001061030010 [10KQ
929 R709 3001061030010 [10KQ
930 R710 3001061030010 [10KQ
931 R711 3001061030010 [10KQ
932 R712 3001061030010 [10KQ
933 R713 3001061030010 [10KQ
934 R714 3001061030010 [10KQ
935 R715 3001061030010 [10KQ
936 R716 3001061030010 [10KQ
937 R718 3001061030010 [10KQ
938 R719 3001061030010 [10KQ
939 R720 3001061030010 [10KQ
940 R721 3001061030010 [10KQ
941 R722 3001061030010 [10KQ
942 R723 3001061030010 [10KQ
943 R724 3001061030010 [10KQ
944 R725 3001061030010 [10KQ
945 R730 3001061030010 [10KQ
946 R731 3001061030010 [10KQ
947 R732 3001061030010 [10KQ
948 R752 3001061030010 [10KQ
949 R845 3001061030010 [10KQ
950 R951 3001061030010 [10KQ
951 R952 3001061030010 [10KQ
952 R957 3001061030010 [10KQ
953 R3008 3001061030000 [10KQ
954 R3018 3001061030000 [10KQ
955 R3046 3001061030000 [10KQ
956 R238 3001061040010 [100K
957 R239 3001061040010 [100K
958 R240 3001061040010 [100K
959 R280 3001061040010 [100K
960 R281 3001061040010 [100K
961 R282 3001061040010 [100K
962 R3006 3001061040010 [100K
963 R3007 3001061040010 [100K
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964 R3015 3001061040010 [100K
965 R517 3001061040010 [100K
966 R518 3001061040010 [100K
967 R526 3001061040010 [100K
968 R535 3001061040010 [100K
969 R568 3001061040010 [100K
970 R573 3001061040010 [100K
971 R594 3001061040010 [100K
972 R801 3001061040010 |100K
973 R808 3001061040010 [100K
974 R817 3001061040010 [100K
975 R818 3001061040010 [100K
976 R820 3001061040010 [100K
977 R840 3001061040010 [100K
978 R842 3001061040010 [100K
979 R844 3001061040010 [100K
980 R846 3001061040010 [100K
981 R549 3001062730010 [27KQ
982 R303 3001061520000 [1.5K

983 R321 3001061520000 [1.5K

984 R628 3001061520000 [1.5K

985 R3032 3001066830000 [68KQ
986 R803 3001066830020  [68KQ
987 R804 3001066830020 [68KQ
988 R505 3001064730000 [47KQ
989 R506 3001064730000 [47KQ
990 R537 3001064730000 [47KQ
991 R544 3001064730000 [47KQ
992 R562 3001064730000 [47KQ
993 R569 3001064730000 [47KQ
994 R574 3001064730000 [47KQ
995 R629 3001064730000 [47KQ
996 R819 3001064730000 [47KQ
997 R832 3001064730000 [47KQ
998 R849 3001064730000 [47KQ
999 R530 3001063930010 [39KQ
1000 | R3031 3001063330000 (33KQ
1001 R789 3001063330000 (33KQ
1002 R791 3001063330000 (33KQ
1003 R793 3001063330000 (33KQ
1004 R795 3001063330000 (33KQ
1005 R546 3001063030020 (30KQ
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1006 R547 3001063030020 [30KQ

1007 R548 3001063030020 [30KQ

1008 R564 3001063030020 [30KQ

1009 R570 3001063030020 (30KQ

1010 R542 3001061540000 [150K

1011 R550 3001061530010 [15KQ

1012 R559 3001061530010 [15KQ

1013 R560 3001064710000 (470Q

1014 R790 3001064710000 (470Q

1015 R792 3001064710000 [470Q

1016 R794 3001064710000 |470Q

1017 R796 3001064710000 |470Q

1018 R624 3001070000000 |0Q

1019 R504 3001062220000 [2.2KQ

1020 R3051 3001064740000 [470KQ
1021 R816 3001064740000 [470KQ
1022 R829 3099064321010 [4.32KQ
1023 R831 3099066810000 [681Q

1024 R841 3001061240000 [120KQ
1025 R843 3001062040030 [200KQ
1026 R924 3001071000000 (10Q

1027 R930 3001067500090 [75Q

1028 R935 3001067500090 [75Q

1029 R3016 3001061140000 |110KQ
1030 R3024 3001068230000 (82KQ

1031 R3027 3001068230000 (82KQ

1032 R950 3001061050010 (1MQ

1033 L101 3221506601000 (Ferrite bead
1034 L303 3221506601000 (Ferrite bead
1035 L305 3221506601000 |Ferrite bead
1036 L306 3221506601000 |Ferrite bead
1037 L148 3221506181000 |Ferrite bead
1038 L149 3221506181000 |Ferrite bead
1039 L501 3221506181000 |Ferrite bead
1040 L507 3221506181000 |Ferrite bead
1041 L801 3221506181000 |Ferrite bead
1042 L809 3221506181000 (Ferrite bead
1043 L819 3221506181000 (Ferrite bead
1044 L820 3221506181000 |Ferrite bead
1045 L822 3221506181000 |Ferrite bead
1046 L823 3221506181000 |Ferrite bead
1047 L825 3221506181000 |Ferrite bead
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1048 L502 3221513600000 (Ferrite bead

1049 L503 3221513600000 (Ferrite bead

1050 L615 3221513600000 (Ferrite bead

1051 L802 3221513600000 |Ferrite bead

1052 L807 3221513600000 |Ferrite bead

1053 L814 3221513600000 |Ferrite bead

1054 L815 3221513600000 |Ferrite bead

1055 L816 3221513600000 |Ferrite bead

1056 L901 3221513600000 |Ferrite bead

1057 L902 3221513600000 (Ferrite bead

1058 L903 3221513600000 (Ferrite bead

1059 L904 3221513600000 (Ferrite bead

1060 L905 3221513600000 |Ferrite bead

1061 L504 3221506601070 |Ferrite bead

1062 L505 3221506601070 |Ferrite bead

1063 L506 3221506300000 |Ferrite bead

1064 L508 3221506300000 |Ferrite bead

1065 L602 3221506300000 |Ferrite bead

1066 L603 3221506300000 |Ferrite bead

1067 L604 3221506300000 (Ferrite bead

1068 L605 3221506300000 |Ferrite bead

1069 L606 3221506300000 |Ferrite bead

1070 L607 3221506300000 |Ferrite bead

1071 L608 3221506300000 |Ferrite bead

1072 L609 3221506300000 |Ferrite bead

1073 L610 3221506300000 |Ferrite bead

1074 L611 3221506300000 (Ferrite bead

1075 L612 3221506300000 |Ferrite bead

1076 L613 3221506300000 (Ferrite bead

1077 L147 3210406471000 |[470nH

1078 L151 3210406471000 |[470nH

1079 L803 3217699153000 [15UH

1080 L804 3217699153000 [15UH

1081 L805 3241799103000  [10uH

1082 L813 3241799103000  [10uH

1083 L821 3211799622010  (6.2uH

1084 L824 3217199223000 [22uH

1085 L826 3217199223000 [22uH

1086 Q702 3414999000000 (Bias resistor transistor
1087 Q703 3414999000000 (Bias resistor transistor
1088 Q704 3414999000000 (Bias resistor transistor
1089 Q705 3414999000000 |[Bias resistor transistor
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1090 Q706 3414999000000 (Bias resistor transistor
1091 Q707 3414999000000 (Bias resistor transistor
1092 Q708 3414999000000 (Bias resistor transistor
1093 Q709 3414999000000 (Bias resistor transistor
1094 Q710 3414999000000 |[Bias resistor transistor
1095 Q506 3403008000010 |[Bias resistor transistor
1096 Q603 3403008000010 [Bias resistor transistor
1097 Q605 3403008000010 |[Bias resistor transistor
1098 Q601 3403002000000 |PNP transistor
1099 Q802 3403002000010 [PNP transistor
1100 Q803 3503020000030 |[N-MOSFET
1101 U102 3610010000010 |MCU OMAP591277G
1102 U202 3610010000010 |MCU OMAP591277G
1103 U105 3608012000000 |Level converter IC
1104 U233 3612002000020 |Memory
1105 U234 3612002000020 |[Memory
1106 U301 3606010000030 |A/D converter IC
1107 U302 3605002057090 |Operational amplifier
1108 U306 3605002057090 |Operational amplifier
1109 U305 3605008005070 [Operational amplifier
1110 U303 3606010000010 |D/A converter IC
1111 U304 3606010000010 |D/A converter IC
1112 U501 3613010000000 |Audio decoder IC
1113 U502 3602023005740  |Audio amplifier IC
1114 U503 3605010000020 |Operational amplifier
1115 us504 3605010000020 [Operational amplifier
1116 U702 3699053000000  [SmartSwitch
1117 uso1l 3608010000080 |Power management IC
1118 U802 3608010000080 |Power management IC
1119 U803 3608010000020 |Power management IC
1120 U806 3608006000000 |Power management IC
1121 uso7 3608015000060 |Power management IC
1122 U821 3608026000000 |Power management IC
1123 X102 3701327610060 [Crystal
1124 X105 3701327610060 [Crystal
1125 X302 3701019250040 ([Temperature compensated crystal oscillator
1126 D101 3307110100080 |Light emitting diode
1127 D901 3307110100080 |Light emitting diode
1128 D902 3307110100080 |Light emitting diode
1129 D903 3307110100080 |Light emitting diode
1130 D904 3307110100080 |Light emitting diode
1131 D905 3307110100080 |Light emitting diode
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1132 D906 3307110100080 |Light emitting diode
1133 D907 3307110100080 |Light emitting diode
1134 D908 3307110100080 |Light emitting diode
1135 D201 3307110200000 |Light emitting diode
1136 D502 3302031100010 |Zener diode

1137 D503 3302031100010 |Zener diode

1138 D601 3303100500000 [Switching diode

1139 D605 3303100500000 [Switching diode

1140 D602 3399040600010 |ESD protection diode
1141 D603 3399040600010 |ESD protection diode
1142 D608 3399040600010 |ESD protection diode
1143 D604 3699037000010 [USB protection IC

1144 D708 3699037000010 |USB protection IC

1145 D702 3310990000090 |ESD protection diode
1146 D709 3310990000090 |ESD protection diode
1147 D805 3310990000090 |ESD protection diode
1148 D806 3310990000090 |ESD protection diode
1149 D801 3301100300030 [Rectifier diode

1150 D804 3301100300030 |Rectifier diode

1151 D807 3311240100000 |Schottky diode

1152 D808 3311240100000 |Schottky diode

1153 D809 3302030500030 |Zener diode

1154 F802 4001000000130 |Resumable fuse

1155 F803 4002000000270  |SMT fuse

1156 J604 5202005100000 |Board-to-wire connector
1157 J605 5202005100000 |Board-to-wire connector
1158 J602 5206040200010 |FFC connector

1159 Cc804 3103994760180  |[Electrolytic capacitor
1160 C816 3103994760180 |[Electrolytic capacitor
1161 C859 3103994760180 |[Electrolytic capacitor
1162 c811 3103993370000 |[Electrolytic capacitor
1163 PCB

1164 R241 3001064720000 [4.7KQ

1165 R242 3001064720000 [4.7KQ

1166 R283 3001064720000 [4.7KQ

1167 R284 3001064720000 [4.7KQ

1168 R513 3001064720000 [4.7KQ

1169 R620 3001064720000 [4.7KQ

1170 R821 3001064720000 [4.7KQ

1171 R836 3001064720000 [4.7KQ

1172 D501 3310240000000 |ESD protection diode
1173 D504 3310240000000 |ESD protection diode
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No. | Ref. No. Part No. Description
1174 D505 3310240000000 |ESD protection diode
1175 D607 3310240000000 |ESD protection diode
1176 D703 3310240000000 |ESD protection diode
1177 D704 3310240000000 |ESD protection diode
1178 D705 3310240000000 |ESD protection diode
1179 D706 3310240000000 |ESD protection diode
1180 D707 3310240000000 |ESD protection diode
1181 D710 3310240000000 |ESD protection diode
1182 D711 3310240200000 |ESD protection diode
1183 D810 3310240200000 |ESD protection diode
1184 D811 3310240200000 |ESD protection diode
1185 D812 3310240200000 |ESD protection diode
1186 Q501 3499000000150 |[Composite transistor
1187 Q502 3499000000150 |[Composite transistor
1188 Q503 3499000000150 [Composite transistor
1189 Q504 3499000000150 |Composite transistor
1190 Q505 3499000000150 |[Composite transistor
1191 Q507 3499000000150 |Composite transistor
1192 Q508 3499000000150 |[Composite transistor
1193 R503 3001062740000 [270KQ

1194 R195 3001062230030 [22KQ

1195 R200 3001062230030 [22KQ

1196 R802 3001062230030 [22KQ

1197 R805 3001062230030 [22KQ

1198 R806 3001062230030 [22KQ

1199 R807 3001062230030 [22KQ

1200 U805 3609010000210 |Reset IC

1201 R939 3099061242020 [270KQ

1202 R908 3099074999010 [22KQ

1203 R909 3099074999010 [22KQ

1204 R912 3099074999010 [22KQ

1205 R923 3099074999010 [22KQ

1206 T901 5406000000120 (Transformer

1207 U901 3609999007670 |Interface controller
1208 X901 3701002560000 |crystal

1209 C865 3104206860020 [68uF

1210 C869 3104206860020 [68uF

1211 Cc871 3104206860020  [68uF

1212 U232 3612044000010 |Memory

1213 U235 3612044000010 |Memory

1214 R810 3001063910000 [390Q

1215 U701 3607082000040 |Logic IC
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No. | Ref. No. Part No. Description
1216 R717 3001063920010 (3.9KQ

1217 R798 3001063920010 (3.9KQ

1218 U401 3607023000150 |Logic IC

1219 R696 3001065610000 [560Q

1220 C382 3101063320000 [3300PF
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Front Panel
No. | Ref. No. Part No. Description
1 Cl6 3101061010010 [100PF
2 C18 3101061010010 |100PF
3 C19 3101061010010 |100PF
4 C20 3101061010010 |100PF
5 C21 3101061010010 |100PF
6 C22 3101061010010 [100PF
7 Cc23 3101061010010 |100PF
8 C24 3101061010010 |100PF
9 Cc28 3101061010010 [100PF
10 C29 3101061010010 [100PF
11 C30 3101061010010 [100PF
12 C31 3101061010010 [100PF
13 C32 3101061010010 |100PF
14 C33 3101061010010 |100PF
15 C35 3101061010010 [100PF
16 C36 3101061010010 [100PF
17 C37 3101061010010 [100PF
18 C38 3101061010010 [100PF
19 C39 3101061010010 |100PF
20 C45 3101061010010 [100PF
21 C46 3101061010010 |100PF
22 C47 3101061010010 |100PF
23 C48 3101061010010 |100PF
24 C50 3101061010010 |[100PF
25 C52 3101061010010 [100PF
26 C53 3101061010010 |[100PF
27 C1l 3101064710000 |[470PF
28 C11 3101064710000 |[470PF
29 C12 3101064710000 |[470PF
30 C2 3101064710000 |[470PF
31 C6 3101064710000 |[470PF
32 c7 3101064710000 |[470PF
33 C8 3101064710000 [470PF
34 C9 3101064710000 [470PF
35 C15 3101061040010 |[0.1UF
36 C17 3101061040010 [0.1UF
37 C42 3101061040010 [0.1UF
38 C43 3101061040010 [0.1UF
39 C44 3101061040010 [0.1UF
40 C49 3101061040010 [0.1UF
41 C51 3101061040010 [0.1UF
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No. |Ref. No. Part No. Description
42 C13 3101061050000 [1UF
43 Ci14 3101061050000 [1UF
44 C26 3101061050000 [1UF
45 c27 3101061050000 |1UF
46 C25 3104082260060 [22UF
47 R22 3001060000000 [0Q
48 R29 3001060000000 [0Q
49 R30 3001060000000 [0Q
50 R39 3001063300000 (33Q
51 R25 3001065100030 [51Q
52 R27 3001065100030 [51Q
53 R28 3001065100030 [51Q
54 R2 3001065610000 [560Q
55 R15 3001061020010 [1KQ
56 R16 3001061020010 [1KQ
57 R46 3001061020010 [1KQ
58 R47 3001061020010 [1KQ
59 R48 3001061020010 (1KQ
60 R14 3001061030010 [10KQ
61 R32 3001061030010 [10KQ
62 R33 3001061030010 [10KQ
63 R34 3001061030010 [10KQ
64 R35 3001061030010 [10KQ
65 R36 3001061030010 (10KQ
66 R37 3001061030010 (10KQ
67 R40 3001061030010 (10KQ
68 R41 3001061030010 [10KQ
69 R42 3001061030010 [10KQ
70 R43 3001061030010 [10KQ
71 R44 3001061030010 [10KQ
72 R45 3001061030010 [10KQ
73 R49 3001061030010 [10KQ
74 R50 3001061030010 (10KQ
75 R51 3001061030010 (10KQ
76 R17 3001061040010 [100KQ
77 R23 3001065600000 [56Q
78 R24 3001065600000 [56Q
79 R26 3001065600000 [56Q
80 R1 3001063010010 [300Q
81 R10 3001063010010 [300Q
82 R11 3001063010010 [300Q
83 R13 3001063010010 [300Q
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No. |Ref. No. Part No. Description
84 R3 3001063010010 (300Q

85 R4 3001063010010 (300Q

86 R5 3001063010010 (300Q

87 D10 3307110300000 |Light emitting diode
88 D11 3307110300000 |Light emitting diode
89 D12 3307110300000 |Light emitting diode
90 D9 3307110300000 |Light emitting diode
91 D13 3307110100080 |Light emitting diode
92 D14 3307110100080 |Light emitting diode
93 D15 3307110100080 |Light emitting diode
94 D16 3307110100080 |Light emitting diode
95 D17 3307110100080 |Light emitting diode
96 D18 3307110100080 |Light emitting diode
97 D21 3310240000000 |ESD protection diode
98 D19 3310240200000 |ESD protection diode
99 D20 3310240200000 |ESD protection diode
100 D420 3310240200000 |ESD protection diode
101 D421 3310240200000 |ESD protection diode
102 D422 3310240200000 |ESD protection diode
103 D423 3310240200000 |ESD protection diode
104 D424 3310240200000 |ESD protection diode
105 D425 3310240200000 |ESD protection diode
106 D22 3310990000090 |ESD protection diode
107 D24 3310990000090 |ESD protection diode
108 Q12 3503020000030 |N-MOSFET

109 Q13 3503020000030 |N-MOSFET

110 Q1 3403008000010 |Bias resistor transistor
111 Q10 3403008000010 |Bias resistor transistor
112 Q11 3403008000010 |[Bias resistor transistor
113 Q2 3403008000010 |Bias resistor transistor
114 Q3 3403008000010 |Bias resistor transistor
115 Q4 3403008000010 |Bias resistor transistor
116 Q5 3403008000010 |Bias resistor transistor
117 Q6 3403008000010 |Bias resistor transistor
118 Q7 3403008000010 |Bias resistor transistor
119 Q8 3403008000010 |Bias resistor transistor
120 Q9 3403008000010 |Bias resistor transistor
121 L1 3221506300000 |Ferrite bead

122 L2 3221506300000 |Ferrite bead

123 L418 3221505121000 |Ferrite bead

124 L417 3221505121000 |Ferrite bead

125 L416 3240707181000 |[Common-mode coil
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No. |Ref. No. Part No. Description
126 S1 4301050000000 |Tact switch

127 S2 4301050000000 |Tact switch

128 S3 4301050000000 |Tact switch

129 S4 4301050000000 |Tact switch

130 S5 4301050000000 |Tact switch

131 S6 4301050000000 |Tact switch

132 Ul 3607010000400 |Logic IC

133 us 3805000000030 (EMI filter

134 U6 3805000000030 ([EMI filter

135 u7 3805000000030 [EMI filter

136 U4 3608015000210 |Power management IC
137 us 3699037000010 [USB protection IC
138 J2 5206040200010 |FFC connector
139 R6 3001061510000 |150Q

140 R9 3001061510000 [150Q

141 R7 3001062010000 [200Q

142 R8 3001062010000 [200Q

143 C40 3101064740000 [0.47UF

144 C41 3101064740000 [0.47UF

145 Ji 5206034200010 [FPC connector
146 PCB

147 C34 3101061010010 |100PF
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6.7 Troubleshooting Flow Chart

Control circuit check

Normal power-on and
indication?[1]

Yes
Is RF circuit driven

normally ?[2]

The control circuit
works normally.

LCD and LED work
normally?

Replace LCD and
LED.

Check whether RF Power

supply circuit (U603,
U604 and U 605) and
control circuit work
normally?

19.2MHz crystal
oscillator works
normally? [3]

No

3V3D is normal?

Check
U601 and U609

Reset

1v6D
Is normal?

Check U611

1v8D
is normal?

Check U610

End

Description of Normal Situations:

[1] The repeater shows normal power-on screen, and the backlight is normal.
[2] The RF power supply outputs normally, and the RX channel is on.

[3] Vpp: 700mV~800mV, F: 19.2MHz.
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7. Tuning Description

For details about tuning, please refer to the help file for appropriate tuner software supplied by us.
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8. Interface Definition

PA-Baseband (J105)
Pin No. Name Description
1 Pf DET Forward power detection, ADC input
2 Temp_Protect_Volt Alarm voltage for temperature protection circuit
3 APC Output power setting, DAC output
4 VSWR_Protect_Volt Alarm voltage for the VSWR protection circuit
5 Final_Bias Bias voltage of final-stage PA, DAC output
6 GND For grounding
7 Pr_DET Reverse power detection, ADC input
8 PA_Enable PA enable, TTL level, GPIO
Temperature detection signal, output by the
’ RT1 thermistor
Temperature detection signal, output by the
w0 RT2 thermistor
Table 8-1 Interface between Baseband and PA
Exciter-Baseband (J101)
Pin No. Name Description
Modulation signal of reference crystal oscillator,
1 MOD_L
AC analog signal, from DAC
2 GND For grounding
3 TX_PLL_CLK PLL data clock
4 GND For grounding
5 GND For grounding
6 TX_Control_FL Fast lock control (1: On; 0: Off)
7 TX PLL_CS PLL data enable
TX VCO watch, voltage sent back to MCU via
8 TX_VCO_Watch
ADC
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9 TX_PLL_Data PLL data pin
10 TX_Control_LP PLL lock detection enable (0: On; 1: Off)
11 TX_PLL_LD PLL lock detect (1: locked; 0: unlocked)
12 GPS_LP Loop filter switch (1: On; 0: Off)
13 GND For grounding
Modulation signal of VCO, AC analog signal,
14 MOD_H
from DAC
15 TX_PLL_Power EN Power supply enable for PLL (1: On; 0: Off)
VCO1/VCO2 enable
16 T1/T2_EN
(0: VCO1 on; 1: VCO2 on)
Power supply enable for pre-driver amplifier (1:
17 TX_Pre_Drive_EN
On; 0: Off)
18 GND For grounding
19 9V3A TX power supply
20 GND For grounding

Table 8-2 Interface between Baseband and Exciter Module

RX-Baseband (J104)

Pin No. Name Description
1 RX_RF_CS Frequency adjustment for reference crystal oscillator, DAC output
2 GND For grounding
3 RX_PLL_CLK PLL clock pin
4 GND For grounding
5 RX_PLL_LD PLL lock detect
6 RX_FL_Control Fast lock control
7 RX_PLL_EN PLL enable pin
8 RX_LP_Control Lock control
9 RX_PLL Data PLL data pin
10 RX_R1/R2_En RX VCO1/VCO2 switch
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11 98_SYNCB Reset SSI/10-bit counter

12 RX_CV RX CV voltage detect

13 98 _FS AD9864 SSI

14 RX_PLL_Power_EN | Power supply (5V/3.3V) enable for PLL
15 98 DOUTA AD9864 SSI

16 98 PE AD9864 SPI enable

17 98 DOUTB AD9864 SSI

18 GND For grounding

19 98 CLKOUT AD9864 SSI

20 GND For grounding

21 GND For grounding

22 98 PC AD9864 SPI clock

23 RX_PWR_EN RX power supply (9.1V/5V/3.3V) enable
24 98 _PD AD9864 SPI data

25 9V3A RX 9.3V voltage

26 TV Band-pass control voltage

Table 8-3 Interface between Baseband and RX Module

DB26 (J701) is used for further development. Its definition is described in the table below:

Pin No. Name Description

1 NC
2 GND

General 1/0 interface with function defined
3 DB26_GPIO4

- through the CPS
4 SWB+
5 NC
6 AGND
7 Tx Audio External MIC signal input, subject to CPS settings
. RX filter/flat audio output;

8 RX Audio ) . . .

The audio output type is subject to CPS settings.
9 GND
10 D+ When this pin is used for USB, USB of MMP10
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will be disabled
11 GND
General 1/0 interface with function defined
12 DB26_GPIO2
- through the CPS
13 ACC_l02 Accessory identification pin (not defined)
14 PROM IN Not defined
15 ACC_103 Accessory identification pin (not defined)
Programmable input pin (PTT by default) valid for
16 DB26_PTT_IN i i
- - low level; configurable via CPS
17 GND
18 Pf_DET Not defined
19 D- When this pin is used for USB, USB of MMP10
will be disabled
20 DB26_GPIO3 General 1/0 interface with function defined
through the CPS
21 GND
29 DB26 GPIOS5 General 1/0 interface with function defined
- through the CPS
General input interface with function defined
23 DB26_GPIO6
- through the CPS
24 SlotA Audio 1. Audio ogt;.)ut of RX sl.otA
- 2. Select digital mode via the CPS
. 1. Audio output of RX slot B
25 SlotB_Audio o )
2. Select digital mode via the CPS
26 RSSI RSSI indication output (reserved)

Table 8-4 Expansion Interface (DB26)

DB9(J601) is used to realize functions such as Program, Diagnose and Monitor, and has UART and USB

ports. Its definition is described below:

Pin No. Name Description

1 TX PLL_CS2 DB9 SPI chip select, used to control PLL
2 TX_PLL_CLK_DB9 SPI clock, used to control PLL

3 TX/RX RS232 signal (default: TX)

4 TX_PLL_Data_DB9 SPI data, used to control PLL

5 RX/TX RS232 signal (default: RX)

6 V_BUS USB power supply, USB port
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7 USBO_D- USB data cable-, USB port
8 USBO_D+ USB data cable+, USB port
9 GND Ground

Table 8-5 Definition of DB9
RJ45 (J901) is a TCP/IP port. It can be used to realize many functions such as remote monitoring. Its

definition is shown below:

Pin No. Name Description
1 TXP Data TX +
2 TXN Data TX -
3 RXP Data RX+
4 NC
5 NC
6 RXN Data RX-
7 NC
8 NC

Table 8-6 Ethernet Interface Definition
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9.UHF1 (400-470MHz) Information

9.1 TX Circuit

The TX circuit consists of power amplifier (PA) circuit, power control circuit, diagnosis and detection
circuit and protection circuit. It is to amplify the RF signal from exciter module to 50W, which then will be
output via the antenna. The power control circuit is used for keeping the RF power of antenna at a fixed
level. For the diagnosis and detection circuit, it detects the current TX power, antenna VSWR and
transmitter temperature, and sends the detection result to the repeater’s control unit for monitoring the
transmitter status. The role of protection circuit is to protect the power amplifier from being damaged due

to high temperature or VSWR.

S:3V.3A Vorage 13.6V,12A (B+)
Regulator
RFC RFC PA_Enable RFC
IL:<1.0d8
______________ Po=4754Bm
| 1
Matching/ Wideband LOMOS 50ohm |1 [~ ]
Matching Attenuation Matching PO85035S-1 Matching |1 |52 :
4 S4B Network Network |
= MOSFET MOSFET tarmonics Fiters]_Power sensdr =
RDO1 RDO7
RF | LDMOS 48.50Bm RF O
" TsdBm Pre-dmer 28.50Bm priver 35.50Bm PD850355-2 ” B
2 \A
3
Final_Bias{5V) 2
kY
=
| A 4 v
Bias_Setting A28 Pad Attenuator
g 1 3 Y JL
a El V_APG z 4
5V LDO I A4 <
5v *
13,6V (B+) 9.3VIA
_—p 7809 > XCGZO:FSOZP <—> Log amY

A

Vset

A A

RTH1 RTH2
Temp Sensor Diff. Amp

di

|
UP/IDSP(BE)

di

|

Pf DET
< = ADC <
< Pr_DET DG

Figure 9-1 Block Diagram of PA Board

9.1.1 PA Module

The PA circuit of transmitter is composed of a 3-stage PA unit: pre-driver stage (Q401), driver stage
(Q402) and final-stage (Q403 and Q404). Q401 and Q402 form the driver circuit, whose gain can be

adjusted via the APC circuit, ensuring a constant RF power output of 50W.
9.1.2 Pre-driver Stage PA
This PA unit is a LDMOS power tube (Q401). It can amplify the 13dBm RF signals from exciter unit to
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30dBm, which then will be sent to driver-stage PA via L-C network.
9.1.3 Driver Stage PA
This PA unit is a LDMOS power tube (Q402). It can further amplify the RF signals from Q401 to 38dBm,

which is then sent to final-stage PA.
9.1.4 Final-stage PA
This PA unit consists of two LDMOS power tubes (Q403 and Q404). It can reduce the Q value of power

input/output network and expand the bandwidth of PA circuit, ensuring PA circuit performance.
9.1.5 Harmonic Suppression filter

The harmonic filter of transmitter is a four-order LPF filter comprising C455, L410, C456, L412, C459,
C460, L413, C461, C462, L414 and C465. It can decrease the harmonic component by increasing the

out-of-band rejection capability.
9.1.6 Directional Coupler

The role of directional coupler is to detect forward and reverse power, so as to monitor and diagnose the
operating status of transmitter. The forward power passes through a m-type attenuator, and then goes
into the logarithmic amplifier, where it can automatically limit the output power of the transmitter to a
relatively constant value (50W) according to the preset power level “Vset”. After going to the
analog-to-digital converter (ADC) on the baseband board via the diode D402, the forward power is used
to calculate the current TX power of the transmitter, which will be displayed in the diagnosis software in a
real-time way. The directional coupler locates behind the LPF and is near the antenna output end. It is
used to detect the reverse power. After going to the ADC on the baseboard via the diode D401, the
reverse power is used to calculate the VSWR of antenna connector. An alarm will be generated when
the VSWR is larger than the set threshold. Both forward and reverse detection voltages are calculated
via a differential amplifier circuit (U407A). The output value is used to control the power level “Vset”.

When the VSWR is too high, the TX power will be reduced to avoid damage to the PA.
9.1.7 Power Control

The transmitter power is controlled by power control circuit composed of logarithmic amplifier and
directional coupler. After the transmitter power passes through the directional coupler, the detected RF
signal goes to RF_IN of logarithmic amplifier via the Pi-type attenuator. Then the detected RF signal will
adjust the output “Vapc” of logarithmic amplifier in a real time way based on the current power level
“Vset”, so as to control the bias voltage at the gates of Q401 and Q402 and to ensure a constant output

power.
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9.1.8 Temperature Protection

The thermistor is close to the heat sink pad of the final-stage amplifier, and is used to detect the current
temperature of the heat sink. When the temperature of heat sink rises to the default value, the fan will
run; when the temperature drops to a certain level, the fan will stop running.

When the temperature is above °C, the control unit will send an alarm signal. If the temperature rises
continuously, the temperature protection circuit (U407B) will output a control voltage, to reduce the
power level Vset, thus reducing the transmitter power and protecting the PA. When the temperature falls
below 85°C, Vset and transmitter power will restore to their normal levels. Naturally, the alarm will

dissolve.
9.1.9 Low-voltage and Over-voltage Protection

The control unit detects the voltage of system power supply in a real time way. When the voltage is
below 12V, the control unit will reduce the TX power to 30W, ensuring no damage to the driver amplifier
of transmitter. When the voltage is above 14.6V, it will reduce the power level to 40W, ensuring no

damage to the final-stage amplifier of transmitter.
9.2 RX Circuit

Attenuator LO Amp LPF

Reto O3 —»Dﬂ N\ ANt

Attenuator [AAA

Ref. Osc

19.2MHZ I_ ———————————————— _:

N |
i |Band-pass Filter2 LNA  Band-pass Filterl | Low-pass Filter

- | |

OMAP ——— > AD9864 < |
“@ =N T TN
‘ .
IF Processor  |F Amp IF Filter Mixer, 1 i |
|
e i—O

Figure 9-2 Block Diagram of Receiver Circuit
The receiver circuit mainly comprises the RF band-pass filter, low-noise amplifier, mixer, IF filter, IF

amplifier and IF processor.
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9.2.1 Front-end Circuit

The HF signal from the low-pass filter passes through the electrically tunable band-pass filter controlled
via TV level, to remove out-of-band interference signal and to send wanted band-pass signal to the
low-noise amplifier (U402). The amplified signal goes to a band-pass filter controlled via TV level, to
remove out-of-band interference signal generated during amplification, and to send wanted HF signal to
the mixer.

The wanted signal passes through the RF band-pass filter and low-noise amplifier and goes to the mixer
(U403). Meanwhile, the first local oscillator (LO) signal generated by VCO passes through the low-pass
filter and also goes to the mixer. In the mixer, the wanted signal and the first LO signal are mixed to
generate the first IF signal (73.35MHz). Then the signal passes through the LC to suppress carrier other
than the first IF signal, and to increase the isolation between the mixer and the IF filter. After that, the first
IF signal goes to crystal filter (Z401) for filtering, and is sent to the two-stage IF amplifier circuit for
amplification. Then the amplified signal goes to the IF processor U501 for further processing.

9.2.2 Rear-end Circuit

MXOF MXON IFZP IFZN GCP GCN

DAC ‘ AGC AD9B64
SSI TO OMAP
IF input "
DECIMATION
—1FINE,
- FILTER FORMATTING/SSI DOUTA
DouUTE
+ F5
CLKoUT
[ FREF&
Y ¥
16.8MHZ Lo CLK SYN VOLTAGE
y 5YM REFEREMCE
Reference - SFI
frequency
IOUTLI LOPfL:N(’/ 10UT CLKN VREFP VCM VREFN PC PD PE  SYNCE
LO VCO AND
LOOP FILTER LOOF FILTER

Figure 9-3 Diagram of IF Processor
The first IF signal (73.35MHz) output by the IF amplifier goes into U501 via Pin 47, where the signal is
converted to the second IF signal (2.25MHz). Then the signal is converted to digital signal via ADC
sampling, and output via the SSI interface. Finally, the digital signal is sent to DSP (OMAP5912) for
demodulation.
U501 employs reference frequency of 19.2MHz and shares the crystal with OMAP. The second LO VCO

comprises an oscillator, a varactor and some other components, to provide the 71.1/75.6MHz LO signal.
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The 18MHz clock frequency is generated by the LC resonance loop.

9.3 Frequency Generation Unit (FGU)

The repeater has two FGUs. One is RX FGU providing the first LO frequency for the RX system; the

other is TX FGU providing carrier and exciter signal for the TX system. They work simultaneously, but

are locked at different frequencies.

Both RX FGU and TX FGU mainly consist of a reference crystal oscillator, a PLL, a VCO and a buffer

amplifier. The PLL data is configured via OMAP. See the following figure:

MCBSP

OMAP

MCSI

MOD_H

:’> DAC

Sky72310

MOD_H

LPF

[ VCOo1
VCO2

> e,

Figure 9-4 Block Diagram of Transmitter

MCBS

SPI

OMAP

P:> DAC

Sky72310

LPF
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V€Ol

vCeo2
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Figure 9-5 Block Diagram of Receiver

9.3.1 Reference Oscillator

The reference crystal oscillator is a temperature compensated crystal oscillator with a frequency of

19.2MHz. You can control the oscillator by adjusting the DC voltage output by the digital-to-analog
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converter, so as to ensure frequency accuracy.

9.3.2PLLIC

PLL IC consists of the pre-divider, programmable divider, phase detector, charge pump and etc. The
voltage of analog circuit and digital circuit of PLL IC is 3.3V voltage, while the voltage of charge pump is

5V. See the following figure:
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Figure 9-6 Block Diagram of PLL IC

SKY72310’s role is to generate appropriate frequency based on the data transmitted by OMAP of
baseband board. The 19.2MHz frequency generated by the reference crystal oscillator goes into the PLL,
to generate the reference frequency. Meanwhile, the frequency generated by VCO goes into PLL for
frequency division. The resulting frequency will be compared with reference frequency in terms of phase
difference in the phase detector. After comparison, the resulting frequency is converted to CV voltage via
the loop filter, to control the output frequency of VCO. In addition, as a key component of the modulation
circuit, PLL can directly obtain data from the MCSI port of OMAP for modulation.

9.3.3VCO

The VCO for RX unit comprises two transistors (Q101 and Q107), a varactor and four Colpitts oscillators.
Q105 and Q106 are the buffer amplifiers for the RX unit. The components of VCO for TX unit are the

same as those of RX unit. Q105 and Q106 are the buffer amplifiers for the TX unit.
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Bottom Layer

RD98X PCB View (RX Board)
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9.5 Block Diagram

RD98X Block Diagram (PA Section)
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9.7 Parts List

Power Amplifier

No. Ref. No. Part No. Description
1 c401 3101071010000 [100PF
2 C414 3101071010000 |100PF
3 c417 3101071010000 |100PF
4 C492 3101071010000 |100PF
5 C497 3101071010000 |100PF
6 C500 3101071010000 |100PF
7 Ch17 3101071010000 |100PF
8 C540 3101071010000 [100PF
9 C545 3101071010000 [100PF
10 C402 3101060500010 |5PF

11 C403 3101070800010 [8PF

12 C421 3101070800010 |8PF

13 C422 3101074700000 |47PF
14 C413 3101062210000 |[220PF
15 C478 3101062210000 |[220PF
16 C489 3101062210000 [220PF
17 C501 3101062210000 [220PF
18 C527 3101062210000 [220PF
19 C554 3101062210000 |[220PF
20 C559 3101062210000 [220PF
21 C563 3101062210000 [220PF
22 C564 3101062210000 |[220PF
23 C570 3101062210000 [220PF
24 C415 3101071020010 |1000PF
25 C416 3101071020010 |1000PF
26 C419 3101071020010 [1000PF
27 C495 3101071020010 [1000PF
28 C513 3101071020010 [1000PF
29 C525 3101071020010 [1000PF
30 C547 3101071020010 [1000PF
31 C418 3101072210010 |[220PF
32 C468 3101072210010 |220PF
33 C483 3101072210010 |220PF
34 C498 3101072210010 |220PF
35 C499 3101072210010 [220PF
36 C532 3101072210010 [220PF
37 C548 3101072210010 [220PF
38 C438 3101071500000 [15PF
39 C439 3101071500000 [15PF
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No. Ref. No. Part No. Description
40 C430 3101371010000 |100pF
41 C431 3101371010000 |100pF
42 C432 3101081200010 |12pF
43 C433 3101081200010 [|12pF
44 C434 3101080600010 |6pF
45 C435 3101080600010 |6pF
46 C440 3101372200000 |22pF
47 C450 3101372200000 |22pF
48 C445 3101371200000 |12pF
49 C449 3101371200000 (12pF
50 Ca47 3101372400000 |24pF
51 C451 3101372400000 |24pF
52 C442 3101370200000 |2pF
53 C452 3101370200000 |2pF
54 C455 3101370200000 |2pF
55 C448 3101378290000 (8.2pF
56 C454 3101370100000 |1pF
57 C461 3101370100000 |1pF
58 C456 3101370300000 |3pF
59 C459 3101370300000 |3pF
60 C460 3101370300000 |3pF
61 C465 3101370300000 |3pF
62 C466 3101370300000 |3pF
63 C462 3101376890000 |6.8pF
64 C576 3101374710000 |470pF
65 C473 3101071040000 |0.1UF
66 C494 3101071040000 |0.1UF
67 C496 3101071040000 |0.1UF
68 C516 3101071040000 |0.1UF
69 C522 3101071040000 |0.1UF
70 C524 3101071040000 |0.1UF
71 C544 3101071040000 |0.1UF
72 C474 3101061040010 |0.1UF
73 C484 3101061040010 |0.1UF
74 C488 3101061040010 |0.1UF
75 C503 3101061040010 |0.1UF
76 C514 3101061040010 |0.1UF
7 C518 3101061040010 |0.1UF
78 C526 3101061040010 |0.1UF
79 C530 3101061040010 |0.1UF
80 C555 3101061040010 |0.1UF
81 C558 3101061040010 |0.1UF
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No. Ref. No. Part No. Description
82 C560 3101061040010 |0.1UF
83 R536 3101061040010 |0.1UF
84 C485 3101061010010 |100PF
85 C519 3101061010010 |100PF
86 C538 3101061010010 |100PF
87 C539 3101061010010 |100PF
88 C476 3101062220010 |2200PF
89 C408 3101061020000 |1000PF
90 Cc471 3101061020000 |1000PF
91 C502 3101061020000 [1000PF
92 C504 3101061020000 [1000PF
93 C529 3101061020000 [1000PF
94 C552 3101061020000 [1000PF
95 C557 3101061020000 [1000PF
96 C566 3101061020000 |1000PF
97 C567 3101061020000 |1000PF
98 C569 3101061020000 |1000PF
99 C491 3101084710010 |470pF
100 C505 3101061030010 |[0.01UF
101 C520 3101061030011 |0.02UF
102 C523 3101061030012 [0.03UF
103 L439 3210306180000 (18nH
104 C508 3101071030010 |[0.01UF
105 C553 3101071030010 |0.01UF
106 C512 3101072700000 |27PF
107 C515 3104994750020 |4.7uF
108 C536 3104994750020 |4.7uF
109 C521 3104086850030 |6.8UF
110 C551 3104086850030 |6.8UF
111 C528 3104086840020 [0.68UF
112 C531 3101061050000 [1UF
113 C533 3101071050160 [1UF
114 C534 3101072220010 |2200PF
115 C535 3101064740000 |0.47UF
116 C537 3101064740000 |0.47UF
117 C542 3101373990000 (3.9pF
118 C546 3104993360000 (33uF
119 D401 3609030000000 [DIODE
120 D402 3609030000000 [DIODE
121 D405 3303010500040 [DIODE
122 D406 3302030500030 [DIODE
123 D407 3303010500290 |DIODE
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No. Ref. No. Part No. Description
124 D408 3303030100010 |[DIODE

125 L401 3212107689000 |6.8nH

126 L415 3210108330000 [33nH

127 L432 3210108330000 |33nH

128 L403 3221513600000 |Ferrite bead
129 L419 3221513600000 |Ferrite bead
130 L422 3221513600000 |Ferrite bead
131 L423 3221513600000 |Ferrite bead
132 L424 3221513600000 |Ferrite bead
133 L426 3221513600000 |Ferrite bead
134 L427 3221513600000 |Ferrite bead
135 L428 3221513600000 |Ferrite bead
136 L433 3221513600000 |Ferrite bead
137 L404 3231351680000 |16nH

138 C578 3101071800000 |18PF

139 L408 3231803050000 |37nH

140 L410 3233099160000 (16nH

141 L412 3233099160000 |16nH

142 L413 3233099160000 |16nH

143 L414 3233099160000 (16nH

144 L417 3213306102000 |1uH

145 L418 3213306102000 |1uH

146 L420 3221507600000 |Ferrite bead
147 L421 3221507600000 |Ferrite bead
148 Q401 3504990000010 |PAIC

149 Q402 3504990000040 |PAIC

150 Q408 3403008000010 |(Transistor
151 Q409 3403008000010 [Transistor
152 R455 3001064730000 [47KQ

153 R485 3001064730000 [47KQ

154 RT401 3001064730000 [|47KQ

155 R401 3001071200000 (12Q

156 R402 3001073910000 |390Q

157 R403 3001073910000 |390Q

158 R406 3001061010000 |100Q

159 R513 3001061010000 (100Q

160 R519 3001061010000 (100Q

161 R407 3001068220000 (8.2KQ

162 R506 3001061030000 [10KQ

163 R532 3001061030000 [10KQ

164 R534 3001061030000 [10KQ

165 C444 3101371500000 |15pF
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166 R410 3001075120000 |5.1KQ
167 R434 3001071220000 [1.2KQ
168 R457 3001071220000 [1.2KQ
169 R411 3001074700000 (47Q
170 R408 3001065120000 |5.1KQ
171 R417 3001084790000 |4.7Q
172 R418 3001084790000 |4.7Q
173 R419 3001084790000 |4.7Q
174 R421 3001084790000 |4.7Q
175 R422 3001084790000 (4.7Q
176 R423 3001084790000 |4.7Q
177 R463 3001084790000 |4.7Q
178 R424 3001082700000 |27Q
179 R425 3001088200010 (82Q
180 R426 3001088200010 (82Q
181 R429 3001088200010 [82Q
182 R430 3001088200010 [82Q
183 R432 3001075100000 |[51Q
184 R444 3001075100000 |51Q
185 R446 3001075100000 |[51Q
186 R447 3001075100000 |[51Q
187 R539 3001075100000 |[51Q
188 R443 3001071000000 (10Q
189 R472 3001071000000 (10Q
190 R473 3001071000000 (10Q
191 R503 3001071000000 (10Q
192 R504 3001071000000 (10Q
193 R436 3001060000000 |0Q
194 R438 3001060000000 |0Q
195 R440 3001060000000 |0Q
196 R452 3001060000000 |0Q
197 R459 3001060000000 |0Q
198 R461 3001060000000 [|0Q
199 R478 3001060000000 [0Q
200 R480 3001060000000 |0Q
201 R486 3001060000000 |0Q
202 R487 3001060000000 |0Q
203 R496 3001060000000 |0Q
204 R526 3001060000000 |0Q
205 R537 3001060000000 |0Q
206 L425 3210306560000 |56nH
207 L429 3210306560000 |56nH
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208 L430 3210306560000 |56nH
209 L431 3210306560000 |56nH
210 L438 3210306560000 |56nH
211 R404 3001070000000 [|0Q
212 R414 3001070000001 |1Q
213 R415 3001070000002 |2Q
214 R441 3001070000003 [3Q
215 R462 3001070000004 |4Q
216 R464 3001070000005 [5Q
217 R466 3001070000006 [6Q
218 R477 3001070000007 [7Q
219 R482 3001070000008 (8Q
220 R492 3001070000009 [9Q
221 R505 3001070000010 (10Q
222 R540 3001070000011 (11Q
223 R541 3001070000012 |12Q
224 R448 3001063620000 |3.6KQ
225 R450 3001064740000 |470KQ
226 R522 3001064740000 |470KQ
227 R523 3001064740000 |[470KQ
228 R524 3001064740000 |470KQ
229 R525 3001064740000 |470KQ
230 R454 3001063930000 (39KQ
231 R465 3001061020000 |1KQ
232 R467 3001080190000 |0.1Q
233 R468 3001080190000 [0.1Q
234 R469 3001080190000 [0.1Q
235 R470 3001080190000 [0.1Q
236 R471 3001076810000 (680Q
237 R475 3001161510010 |150Q
238 R479 3001062220000 |2.2KQ
239 R481 3001062720030 |2.7KQ
240 R483 3001071040010 |100KQ
241 R501 3001071040010 |100KQ
242 C571 3001062020030 |2KQ
243 R484 3001062020030 [2KQ
244 R489 3001074720010 |4.7KQ
245 R490 3001074720010 |4.7KQ
246 R502 3001161000010 |10Q
247 R509 3001061840000 (180KQ
248 R510 3001061840000 (180KQ
249 U401 3605008005070 |PAIC
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250 U403 3623025000000 |Wave detector
251 U404 3608002005490 |Zener diode
252 U405 3608015000060 |Zener diode
253 U406 3605008001690 |Operational amplifier
254 u407 3605010000020 |Operational amplifier
255 E1l 6201868000000 |Heat sink
257 C426 3101073300000 |33PF

258 C429 3101073300000 |33PF

259 R520 3001061010040 |100Q

260 R521 3001061220000 |1.2KQ

261 R449 3001065620000 |5.6KQ

262 R476 3001083310010 (330Q

263 R405 3001064710000 (470Q

264 R535 3001063320000 |3.3KQ

265 R538 3001063320000 |3.3KQ

266 R517 3001062240000 [220KQ

267 R533 3001062240000 [220KQ

268 R437 3001063310000 (330Q

269 R460 3001063310000 (330Q

270 L402 3231351660000 (16nH

271 R439 3001066810010 (680Q

272 C482 3101063920000 (3900PF
273 R495 3001066820000 |6.8KQ

274 R428 3001085100000 [51Q

275 R498 3001085100000 [51Q

276 R499 3001085100000 [51Q

277 R547 3001085100000 |[51Q

278 R548 3001085100000 |[51Q

279 C477 3101061820000 (1800PF
280 PCB

281 R542 3001080000000 (0Q

282 D404 3302060000000 |Diode

283 R500 3001071230010 |12KQ

284 R412 3001074710000 }470Q

285 R445 3001074710000 }470Q

286 C470 3101070200010 |2pF

287 C575 3101071000020 (10pF

288 C472 3101071810000 (180pF

289 C486 3101071810000 (180pF

290 C410 3101073900020 (39pF

291 C549 3101074720030 |4700pF
292 C550 3101075610010 |560pF
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293 C543 3101076810000 |680pF

294 C479 3101081020010 (1000pF

295 C480 3101081020010 (1000pF

296 R543 3001111510000 |150Q

297 R544 3001111510000 |150Q

298 R435 3001071520000 |1.5KQ

299 R409 3001078220010 |8.2KQ

300 R458 3001078220010 [8.2KQ

301 Q407 3404999000020 |NPN transistor
302 E3 6202416000000 |[Heat sink

303 Q403 3601017000000 [Transistor

304 Q404 3601017000000 [Transistor
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Exciter Board

No. |Ref. No. Part No. Description

1 R220 3001050000000 [0Q

2 R224 3001050000000 [0Q

3 R228 3001050000000 |0Q

4 L114 3001060000000 |0Q

5 R108 3001060000000 |0Q

6 R121 3001060000000 [0Q

7 R124 3001060000000 [0Q

8 R141 3001060000000 [0Q

9 R145 3001060000000 [0Q
10 R146 3001060000000 [0Q
1 R218 3001060000000 [0Q
12 R221 3001060000000 |0Q
13 R225 3001060000000 |0Q
14 R227 3001060000000 |0Q
15 R230 3001060000000 [0Q
16 R237 3001060000000 [0Q
17 R239 3001060000000 [0Q
18 R202 3001051000000 (10Q
19 R209 3001051000000 (10Q
20 R238 3001051000000 |10Q
21 R208 3001061000000 |10Q
22 R127 3001062200000 |22Q
23 R123 3001062700000 [27Q
24 R132 3001063300000 [33Q
25 R214 3001055100020 |51Q
26 R215 3001055100020 [51Q
27 R216 3001055100020 [51Q
28 R217 3001066800000 [68Q
29 R112 3001068200000 |82Q
30 R140 3001068200000 |82Q
31 R142 3001068200000 |82Q
32 R143 3001068200000 [82Q
33 R204 3001051010000 |100Q
34 R206 3001051010000 |100Q
35 R106 3001061010000 (100Q
36 R133 3001061010000 (100Q
37 R136 3001061010000 (100Q
38 R222 3001061010000 |100Q
39 R242 3001061010000 |100Q
40 R244 3001061010000 |100Q
41 R245 3001061010000 (100Q
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42 R249 3001061010000 (100Q
43 R250 3001061010000 (100Q
44 R251 3001061010000 (100Q
45 R252 3001061010000 |100Q
46 R253 3001061010000 |100Q
47 R254 3001061010000 |100Q
48 R256 3001061010000 |100Q
49 R258 3001061010000 |100Q
50 R259 3001061010000 (100Q
51 R107 3001061510000 [150Q
52 R110 3001061510000 [150Q
53 R135 3001061510000 (150Q
54 R219 3001061810000 (180Q
55 R128 3001062210000 [220Q
56 R129 3001062210000 |220Q
57 R201 3001051020000 [1KQ
58 R210 3001051020000 [1KQ
59 R213 3001051020000 (1KQ
60 R223 3001051020000 (1KQ
61 R241 3001051020000 (1KQ
62 R246 3001061020010 |1KQ
63 R248 3001061520000 |(1.5K
64 R144 3001062720000 |2.7K
65 R101 3001063320000 (3.3K
66 R114 3001063320000 (3.3K
67 R117 3001063320000 (3.3K
68 R137 3001063320000 (3.3K
69 R125 3001063920000 (3.9K
70 R104 3001054720000 |4.7K
71 R205 3001054720000 |4.7K
72 R130 3001066820000 |6.8K
73 R105 3001068220000 (8.2K
74 R126 3001068220000 (8.2K
75 R131 3001068220000 (8.2K
76 R207 3001051030000 |10KQ
77 R226 3001051030000 [10KQ
78 R235 3001051030000 [10KQ
79 R118 3001061530010 [15KQ
80 R120 3001061530010 [15KQ
81 R139 3001061530010 |[15KQ
82 R119 3001063930010 [39KQ
83 R229 3001054730010 |47KQ
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84 R233 3001054730010 |47KQ
85 R115 3001064730000 |47KQ
86 R247 3001064730000 |47KQ
87 R255 3001064730000 |47KQ
88 R138 3001066830000 |68KQ
89 R102 3001051040000 |100KQ
90 R103 3001051040000 |100KQ
91 R116 3001061040010 |100KQ
92 R243 3001061040000 |100KQ
93 C115 3101060590010 (0.5p
94 C154 3101060590010 (0.5p
95 C208 3101060100010 (1p
96 C125 3101060200010 |2p
97 C169 3101060200010 |2p
98 C159 3101062490000 |2.4p
99 Cl64 3101062490000 |2.4p

100 C167 3101062490000 |2.4p

101 C163 3101060300010 (3p

102 C206 3101060300010 (3p

103 C151 3101063590000 (3.5p

104 C153 3101063590000 (3.5p

105 C131 3101063690000 (3.6p

106 Cl14 3101060400010 |4p

107 C118 3101060400010 |4p

108 C133 3101060400010 |4p

109 C168 3101060400010 |4p
110 C215 3101060400010 |(4p
111 Cl01 3101064790010 (4.7p
112 cin 3101060500010 |[5p
113 C210 3101060500010 |5p
114 C150 3101060700020 (7p
115 C152 3101060700020 (7p
116 Cl12 3101060800010 (8p
117 C129 3101060800010 (8p
118 C128 3101061000000 (10p
119 C165 3101061000000 [10p

120 C229 3101061000000 [10p

121 C239 3101061000000 [10p

122 C240 3101061000000 |(10p

123 C166 3101061200000 |(12p

124 C130 3101061500010 |(15p

125 C160 3101061800000 |(18p
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126 Cl41 3101062200010 (22p
127 C120 3101062400010 (24p
128 C156 3101062400010 [24p
129 C113 3101063900000 |39p
130 C157 3101064700000 (47p
131 Cl16 3101065600000 |56p
132 C254 3101068200000 [82p
133 C212 3101051010030 |100p
134 C213 3101051010030 (100p
135 C216 3101051010030 (100p
136 c221 3101051010030 (100p
137 C222 3101051010030 (100p
138 C225 3101051010030 (100p
139 C228 3101051010030 (100p
140 C281 3101061010010 |100p
141 C282 3101061010010 |100p
142 C285 3101061010010 |100p
143 C288 3101061010010 (100p
144 C289 3101061010010 (100p
145 C296 3101061010010 (100p
146 C297 3101061010010 (100p
147 C298 3101061010010 (100p
148 C299 3101061010010 (100p
149 C108 3101062210000 |220p
150 C117 3101062210000 |220p
151 C146 3101062210000 |220p
152 C158 3101062210000 [220p
153 C251 3101062210000 [220p
154 C252 3101062210000 [220p
155 C253 3101062210000 (220p
156 C102 3101054710010 |470p
157 C103 3101054710010 |(470p
158 C104 3101054710010 |470p
159 C278 3101054710010 |470p
160 C283 3101054710010 |470p
161 C105 3101064710000 [470p
162 C110 3101064710000 [470p
163 Ci121 3101064710000 [470p
164 C123 3101064710000 [470p
165 C138 3101064710000 (470p
166 C148 3101064710000 (470p
167 Cl161 3101064710000 |470p
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168 Cl71 3101064710000 (470p
169 c217 3101064710000 (470p
170 C262 3101064710000 |470p
171 C201 3101051020010 |1000p
172 C203 3101051020010 |1000p
173 C219 3101051020010 |1000p
174 C232 3101051020010 [1000p
175 C236 3101051020010 [1000p
176 C241 3101051020010 (1000p
177 C245 3101051020010 [1000p
178 C246 3101051020010 [1000p
179 C250 3101051020010 [1000p
180 Cc127 3101061020000 (1000p
181 C255 3101061020000 (1000p
182 C256 3101061020000 |1000p
183 C257 3101061020000 [1000p
184 C258 3101061020000 [1000p
185 C264 3101061020000 [1000p
186 C265 3101061020000 [1000p
187 C266 3101061020000 [1000p
188 C268 3101061020000 (1000p
189 c271 3101061020000 (1000p
190 C272 3101061020000 (1000p
191 C274 3101061020000 |1000p
192 C275 3101061020000 |1000p
193 C279 3101061020000 |1000p
194 C286 3101061020000 [1000p
195 C290 3101061020000 [1000p
196 C291 3101061020000 [1000p
197 C292 3101061020000 (1000p
198 C293 3101061020000 (1000p
199 C294 3101061020000 (1000p
200 C302 3101061020000 |1000p
201 C303 3101061020000 |1000p
202 C304 3101061020000 |1000p
203 C305 3101061020000 [1000p
204 C209 3101051030020 (0.01u
205 C223 3101061230000 [0.012u
206 C224 3101062730000 (0.027u
207 C227 3101066830000 |0.068u
208 C207 3101051040010 |(0.1u
209 C211 3101051040010 |0.1u
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210 C214 3101051040010 |0.1u
211 C220 3101051040010 |0.1u
212 C231 3101051040010 |0.1u
213 C234 3101051040010 |0.1u
214 C242 3101051040010 |0.1u
215 C243 3101051040010 |0.1u
216 C247 3101051040010 |0.1u
217 C248 3101051040010 |0.1u
218 C267 3101051040010 |0.1u
219 C284 3101051040010 |(0.1u
220 C106 3101061040020 |(0.1u
221 C109 3101061040020 (0.1u
222 C122 3101061040020 (0.1u
223 C124 3101061040020 (0.1u
224 C126 3101061040020 |0.1u
225 C139 3101061040020 |0.1u
226 C147 3101061040020 |0.1u
227 C162 3101061040020 (0.1u
228 C172 3101061040020 (0.1u
229 C226 3101061040020 (0.1u
230 C260 3101061040020 (0.1u
231 C261 3101061040020 (0.1u
232 C270 3101061040020 (0.1u
233 C276 3101061040020 |0.1u
234 C295 3101061040020 |0.1u
235 C235 3101073340000 |0.33u
236 C233 3101074740000 (0.47u
237 C269 3101061050000 (1u
238 Cc287 3101061050000 (1u
239 C204 3101051050160 (1u
240 C132 3101074750000 |4.7u
241 C107 3104074750070 |4.7u
242 C273 3104074750070 |4.7u
243 C259 3104086850030 |6.8u
244 C263 3104081060120 |10u
245 Cc277 3104081060120 (10u
246 C230 3104071060070 [10u
247 L106 3237199080000 [8nH
248 L119 3237199080000 (8nH
249 L126 3217106120010 |12nH
250 L124 3210106150000 |15nH
251 L125 3210106150000 |15nH
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252 R111 3210306150000 |15nH

253 R134 3210306150000 [15nH

254 L113 3210306180000 (18nH

255 L204 3210306180000 |18nH

256 L108 3214307270010 |27nH

257 L120 3214307270010 |27nH

258 L123 3210306330000 |33nH

259 L111 3217106560000 |56nH

260 L112 3217106560000 |56nH

261 L210 3217607391000 (390nH

262 L101 3217107471010 |470nH

263 L104 3217107471010 |470nH

264 L105 3217107471010 |470nH

265 L109 3217107471010 |470nH

266 L115 3217107471010 |470nH

267 L117 3217107471010 |470nH

268 L118 3217107471010 |470nH

269 L121 3217107471010 |470nH

270 L207 3213306561000 |0.56uH

271 L102 3221506601000 |Ferrite bead
272 L103 3221506601000 |Ferrite bead
273 L107 3221506601000 |Ferrite bead
274 L110 3221506601000 |Ferrite bead
275 L122 3221506601000 |Ferrite bead
276 L201 3221506601000 |Ferrite bead
277 L202 3221506601000 |Ferrite bead
278 L203 3221506601000 |Ferrite bead
279 L205 3221506601000 |Ferrite bead
280 L206 3221506601000 |Ferrite bead
281 L208 3221506601000 |Ferrite bead
282 L209 3221506601000 |Ferrite bead
283 L211 3221506601000 |Ferrite bead
284 L212 3221506601000 |Ferrite bead
285 L213 3221506601000 |Ferrite bead
286 L214 3221506601000 |Ferrite bead
287 L215 3221506601000 |Ferrite bead
288 L216 3221506601000 |Ferrite bead
289 L217 3221506601000 |Ferrite bead
290 L218 3221506601000 |Ferrite bead
291 D101 3304060300050 |Varactor
292 D103 3304060300050 |Varactor
293 D104 3304060300050 |Varactor
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294 D105 3304060300050 |Varactor

295 D107 3304060300050 |Varactor

296 D108 3304060300050 |Varactor

297 D109 3304060300050 |Varactor

298 D110 3304060300050 |Varactor

299 D112 3304010100890 |Varactor

300 D102 3303240000000 |Switching diode

301 D202 3303240000000 |Switching diode

302 Q101 3408002000080 |NPN transistor

303 Q107 3408002000080 |NPN transistor

304 Q105 3404006000000 |NPN transistor

305 Q106 3404006000000 |NPN transistor

306 Q108 3404999000000 [NPN transistor

307 Q103 3499000000150 |Composite transistor
308 Q104 3403003000060 |NPN transistor

309 Q202 3403002000000 |PNP transistor

310 Q203 3403008000010 |Bias resistor transistor
311 Q102 3503010000010 |P-MOSFET

312 U202 3604019000000 |[PLLIC

313 U203 3616010000000 |Switch IC

314 U204 3616010000000 |Switch IC

315 U207 3608006000000 |Power management IC
316 U208 3608020000000 |Power management IC
317 U209 3605002057090 |Operational amplifier
318 U205 3616059000000 |Switch IC

319 | X201 3701019250060 |Temperature compensated crystal oscillator
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1 R141 3001050000000 [0Q

2 R160 3001050000000 [0Q

3 R166 3001050000000 |0Q

4 R167 3001050000000 |0Q

5 R168 3001050000000 |0Q

6 R510 3001050000000 [0Q

7 R513 3001050000000 [0Q

8 R515 3001050000000 [0Q

9 R516 3001050000000 [0Q
10 L116 3001060000000 (0Q
11 L423 3001060000000 |0Q
12 L433 3001060000000 |0Q
13 L519 3001060000000 |0Q
14 L612 3001060000000 (0Q
15 R119 3001060000000 (0Q
16 R121 3001060000000 (0Q
17 R139 3001060000000 (0Q
18 R409 3001060000000 (0Q
19 R420 3001060000000 (0Q
20 R427 3001060000000 |0Q
21 R453 3001060000000 |0Q
22 R502 3001060000000 |0Q
23 R609 3001060000000 (0Q
24 R615 3001060000000 |0Q
25 R619 3001060000000 (0Q
26 R622 3001060000000 (0Q
27 R623 3001060000000 |0Q
28 R129 3001051000000 |10Q
29 R133 3001051000000 |10Q
30 R419 3001061200000 |12Q
31 R455 3001061200000 |12Q
32 R421 3001063910000 |390Q
33 R422 3001063910000 |390Q
34 R107 3001061000000 |10Q
35 R109 3001061000000 |10Q
36 R436 3001061000000 |10Q
37 R130 3001051010000 |100Q
38 R132 3001051010000 |100Q
39 R106 3001061010000 |100Q
40 R117 3001061010000 |100Q
41 R437 3001061010000 |100Q
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42 R438 3001061010000 |100Q
43 R454 3001061010000 |100Q
44 R608 3001061010000 |100Q
45 R610 3001061010000 |100Q
46 R614 3001061010000 |100Q
47 R618 3001061010000 |100Q
48 R626 3001061010000 |100Q
49 R627 3001061010000 |100Q
50 R632 3001061010000 |100Q
51 R633 3001061010000 |100Q
52 R136 3001051020000 |1KQ
53 R145 3001051020000 |1KQ
54 R150 3001051020000 |1KQ
55 R154 3001051020000 |1KQ
56 R158 3001051020000 |1KQ
57 R161 3001051020000 |1KQ
58 R607 3001061020010 |1KQ
59 R613 3001061020010 |1KQ
60 R616 3001061020010 |1KQ
61 R620 3001061020010 |1KQ
62 R624 3001061020010 |1KQ
63 R625 3001061020010 |1KQ
64 R628 3001061020010 |1KQ
65 R134 3001051030000 |10KQ
66 R144 3001051030000 |10KQ
67 R147 3001051030000 |10KQ
68 R124 3001061030010 |10KQ
69 R404 3001061030010 |10KQ
70 R152 3001051040000 |100KQ
71 R423 3001051040000 |100KQ
72 R456 3001051040000 |100KQ
73 R457 3001051040000 |100KQ
74 R458 3001051040000 |100KQ
75 R459 3001051040000 |100KQ
76 R460 3001051040000 |100KQ
77 R514 3001051040000 |100KQ
78 R102 3001061040010 |100KQ
79 R104 3001061040010 |100KQ
80 R405 3001061040010 |100KQ
81 R406 3001061040010 |100KQ
82 R407 3001061040010 |100KQ
83 R410 3001061040010 |100KQ
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84 R412 3001061040010 |100KQ
85 R413 3001061040010 |100KQ
86 R414 3001061040010 |100KQ
87 R416 3001061040010 |100KQ
88 R417 3001061040010 |100KQ
89 R418 3001061040010 |100KQ
90 R142 3001061210000 |120Q
91 R509 3001051220000 |1.2KQ
92 R425 3001061220000 |1.2KQ
93 R430 3001061220000 |1.2KQ
94 R125 3001061500000 |15Q
95 R127 3001061500000 |15Q
96 R143 3001061500000 |15Q
97 R506 3001051510000 |150Q
98 R612 3001061520000 |1.5KQ
99 R617 3001061520000 |1.5KQ

100 R114 3001061530010 |15KQ

101 R115 3001061530010 |15KQ

102 | R518 3001051820000 |1.8KQ

103 | R151 3001051840000 |180KQ

104 | R450 3001062030000 |20KQ

105 | R138 3001062200000 |22Q

106 | R122 3001062210000 |220Q

107 R123 3001062210000 |220Q

108 R118 3001062700000 |27Q

109 R108 3001061510000 |150Q
110 | R128 3001061510000 |150Q
111 R504 3001052720000 |2.7KQ
112 | R448 3001063030000 |30KQ
113 | R451 3001063030000 |30KQ
114 R512 3001052210000 |220Q
115 | R439 3001063310010 [330Q
116 R445 3001063310010 [330Q
117 R101 3001063320000 |3.3KQ
118 R110 3001063320000 |3.3KQ
119 | R112 3001063320000 [3.3KQ

120 | R113 3001063320000 [3.3KQ

121 | R426 3001063620000 [3.6KQ

122 R501 3001054720000 |4.7KQ

123 R507 3001054720000 |4.7KQ

124 R103 3001064720000 |4.7KQ

125 R447 3001064720000 |4.7KQ
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126 R149 3001054730000 |47KQ
127 R153 3001054730000 |47KQ
128 | R606 3001064730000 |47KQ
129 R611 3001064730000 |47KQ
130 R621 3001064730000 |47KQ
131 R629 3001064730000 |47KQ
132 R630 3001064730000 |47KQ
133 R631 3001064730000 |47KQ
134 R635 3001064730000 |47KQ
135 | R135 3001055100020 [51Q
136 | R137 3001055100020 |51Q
137 | R140 3001055100020 [51Q
138 | R503 3001055100020 [51Q
139 | R524 3001055100020 [51Q
140 R446 3001065100000 |51Q
141 R449 3001065100000 |51Q
142 R520 3001055110000 [510Q
143 R444 3001065120000 |5.1KQ
144 | R429 3001065690000 |5.6Q
145 | R441 3001065690000 |5.6Q
146 | R508 3001055610000 [560Q
147 | R505 3001055620000 [5.6KQ
148 | R519 3001055620000 [5.6KQ
149 R452 3001065630000 |56KQ
150 R126 3001066820000 |6.8KQ
151 R434 3001068210010 |820Q
152 | R435 3001068210010 [820Q
153 | R440 3001068210010 [820Q
154 | R442 3001068210010 [820Q
155 | R443 3001068210010 [820Q
156 | R411 3001071010000 |100Q
157 | R424 3001071010000 |100Q
158 R428 3001071010000 |100Q
159 R468 3001071010000 |100Q
160 R111 3001052220000 |2.2KQ
161 | R431 3001066800000 [68Q
162 | R511 3001058220000 [8.2KQ
163 | R105 3001065620000 |5.6KQ
164 | R116 3001068220000 [8.2KQ
165 | Cl46 3101060590010 |0.5PF
166 | Cl61 3101051000020 |10PF
167 C182 3101051000020 |10PF
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168 | C183 3101051000020 |10PF
169 | C419 3101060100010 |1PF
170 | C140 3101061000000 |10PF
171 C420 3101061000000 |10PF
172 C427 3101061000000 |10PF
173 C432 3101061000000 |10PF
174 C438 3101061000000 |10PF
175 L412 3101061000000 |10PF
176 C157 3101051010030 |100PF
177 C159 3101051010030 |100PF
178 | Cl64 3101051010030 |100PF
179 Cl71 3101051010030 |100PF
180 | C172 3101051010030 |100PF
181 | C173 3101051010030 |100PF
182 C175 3101051010030 |100PF
183 C528 3101051010030 |100PF
184 C529 3101051010030 |100PF
185 | C538 3101051010030 |100PF
186 | C539 3101051010030 |100PF
187 | C424 3101061010010 |100PF
188 | C425 3101061010010 |100PF
189 | C464 3101061010010 |100PF
190 | C486 3101061010010 |100PF
191 C488 3101061010010 |100PF
192 C493 3101061010010 |100PF
193 C627 3101061010010 |100PF
194 | C628 3101061010010 |100PF
195 | C631 3101061010010 |100PF
196 | C632 3101061010010 |100PF
197 | C637 3101061010010 |100PF
198 | C638 3101061010010 |100PF
199 | C639 3101061010010 |100PF
200 C640 3101061010010 |100PF
201 C651 3101061010010 |100PF
202 C652 3101061010010 |100PF
203 | C653 3101061010010 |100PF
204 | C654 3101061010010 |100PF
205 | C679 3101061010010 |100PF
206 | €680 3101061010010 |100PF
207 | Ce681 3101061010010 |100PF
208 | C682 3101061010010 |100PF
209 C151 3101051020010 |1000PF
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210 | C162 3101051020010 |1000PF
211 C168 3101051020010 |1000PF
212 C185 3101051020010 |1000PF
213 C195 3101051020010 |1000PF
214 C196 3101051020010 |1000PF
215 C509 3101051020010 |1000PF
216 C515 3101051020010 |1000PF
217 C525 3101051020010 |1000PF
218 C5h31 3101051020010 |1000PF
219 | c407 3101061020000 |1000PF
220 | C408 3101061020000 |1000PF
221 | C485 3101061020000 |1000PF
222 | C499 3101061020000 |1000PF
223 | C602 3101061020000 |1000PF
224 C603 3101061020000 |1000PF
225 C605 3101061020000 |1000PF
226 C614 3101061020000 |1000PF
227 | C615 3101061020000 |1000PF
228 | C617 3101061020000 |1000PF
229 | C625 3101061020000 |1000PF
230 | C626 3101061020000 |1000PF
231 | C633 3101061020000 |1000PF
232 | C635 3101061020000 |1000PF
233 C636 3101061020000 |1000PF
234 C641 3101061020000 |1000PF
235 C642 3101061020000 |1000PF
236 | C643 3101061020000 |1000PF
237 | C644 3101061020000 |1000PF
238 | C647 3101061020000 |1000PF
239 | €650 3101061020000 |1000PF
240 | C655 3101061020000 |1000PF
241 | C656 3101061020000 |1000PF
242 C660 3101061020000 |1000PF
243 C661 3101061020000 |1000PF
244 C663 3101061020000 |1000PF
245 | C666 3101061020000 |1000PF
246 | C668 3101061020000 |1000PF
247 | C669 3101061020000 |1000PF
248 | C671 3101061020000 |1000PF
249 | C672 3101061020000 |1000PF
250 | C674 3101061020000 |1000PF
251 C675 3101061020000 |1000PF

129



Hytera

Service Manual

No. |Ref. No. Part No. Description
252 | C677 3101061020000 |1000PF
253 | C678 3101061020000 |1000PF
254 | C683 3101061020000 |1000PF
255 C684 3101061020000 |1000PF
256 C685 3101061020000 |1000PF
257 C155 3101051030020 |0.01UF
258 C504 3101051030020 |0.01UF
259 C512 3101051030020 |0.01UF
260 C519 3101051030020 |0.01UF
261 | C535 3101051030020 |0.01UF
262 | C405 3101061030010 |0.01UF
263 | C457 3101061030010 |0.01UF
264 | C152 3101051040060 |0.1UF
265 | C153 3101051040060 |0.1UF
266 C156 3101051040060 |0.1UF
267 C158 3101051040060 |0.1UF
268 C169 3101051040060 |0.1UF
269 | C179 3101051040060 |0.1UF
270 | C180 3101051040060 [0.1UF
271 | C181 3101051040060 |0.1UF
272 | C184 3101051040060 |0.1UF
273 | C194 3101051040060 |0.1UF
274 | C197 3101051040060 |0.1UF
275 C505 3101051040060 |0.1UF
276 C506 3101051040060 |0.1UF
277 C510 3101051040060 |0.1UF
278 | Ch11 3101051040060 |0.1UF
279 | C514 3101051040060 |0.1UF
280 | C516 3101051040060 |0.1UF
281 | C533 3101051040060 |0.1UF
282 | C534 3101051040060 |0.1UF
283 | C536 3101051040060 |0.1UF
284 C537 3101051040060 |0.1UF
285 C540 3101051040060 |0.1UF
286 C541 3101051040060 |0.1UF
287 | C546 3101051040060 |0.1UF
288 | Cb547 3101051040060 |0.1UF
289 | C102 3101061040010 |0.1UF
290 | C104 3101061040010 |0.1UF
291 | C107 3101061040010 |0.1UF
292 | C123 3101061040010 |0.1UF
293 C126 3101061040010 |0.1UF
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294 C129 3101061040010 |0.1UF
295 | C165 3101061040010 |0.1UF
296 | C401 3101061040010 |0.1UF
297 C409 3101061040010 |0.1UF
298 C411 3101061040010 |0.1UF
299 C467 3101061040010 |0.1UF
300 C468 3101061040010 |0.1UF
301 C473 3101061040010 |0.1UF
302 C474 3101061040010 |0.1UF
303 | C475 3101061040010 |0.1UF
304 | C482 3101061040010 |0.1UF
305 | €483 3101061040010 |0.1UF
306 | C604 3101061040010 |0.1UF
307 | C606 3101061040010 |0.1UF
308 C618 3101061040010 |0.1UF
309 C623 3101061040010 |0.1UF
310 C648 3101061040010 |0.1UF
311 | C658 3101061040010 |0.1UF
312 | C659 3101061040010 |0.1UF
313 | C667 3101061040010 |0.1UF
314 | C673 3101061040010 |0.1UF
315 L424 3101061040010 |0.1UF
316 | C543 3101051050160 |1uF
317 C550 3101051050160 |1uF
318 C601 3101061050020 |1UF
319 C613 3101061050020 |1UF
320 | C616 3101061050020 |1UF
321 | C634 3101061050020 |1UF
322 | C645 3101061050020 |1UF
323 | C646 3101061050020 |1UF
324 | C649 3101061050020 |1UF
325 | C657 3101061050020 |1UF
326 C662 3101061050020 |1UF
327 C670 3101061050020 |1UF
328 C676 3101061050020 |1UF
329 | C664 3101081060010 |10UF
330 | C665 3101081060010 |10UF
331 | C113 3101061200000 |12PF
332 | C433 3101061200000 |12PF
333 | C434 3101061200000 |12PF
334 | C439 3101061200000 |12PF
335 C440 3101061200000 |12PF

131



Hytera

Service Manual

No. |Ref. No. Part No. Description
336 | C470 3101061200000 |12PF
337 C471 3101061200000 |12PF
338 | C481 3101061200000 |12PF
339 C523 3101051500020 |15PF
340 C417 3101061590010 |1.5PF
341 C545 3101055600000 |56PF
342 C524 3101051800010 |18PF
343 R157 3101051800010 |18PF
344 C150 3101061800000 |18PF
345 | C487 3101061800000 |18PF
346 | C518 3101051810020 |180PF
347 C527 3101052200010 |22PF
348 | C530 3101052200010 |22PF
349 C542 3101052200010 |22PF
350 C134 3101062200010 |22PF
351 C503 3101052210020 |220PF
352 C109 3101062210000 |220PF
353 | C117 3101062210000 |220PF
354 | C131 3101062210000 |220PF
355 | C148 3101062210000 |220PF
356 | C402 3101062210000 |220PF
357 | C410 3101062210000 |220PF
358 | C412 3101062210000 |220PF
359 C466 3101062210000 |220PF
360 C166 3101062240000 |0.22UF
361 C119 3101062700010 |27PF
362 | C465 3101062700010 |27PF
363 | Cl11 3101060300010 [3PF
364 | C116 3101060300010 [3PF
365 | C135 3101060300010 [3PF
366 | C136 3101060300010 [3PF
367 | Cl42 3101060300010 [3PF
368 C431 3101060300010 |3PF
369 C460 3101060300010 |3PF
370 C461 3101060300010 |3PF
371 | C508 3101050300000 [3PF
372 | C532 3101053000010 |30PF
373 | C139 3101063690000 |[3.6PF
374 | C143 3101063690000 [3.6PF
375 | C416 3101063690000 [3.6PF
376 | c421 3101063690000 [3.6PF
377 C422 3101063690000 |3.6PF
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378 | C428 3101063690000 |[3.6PF
379 | C429 3101063690000 [3.6PF
380 | C127 3101063300000 |33PF
381 C137 3101063300000 |33PF
382 Cl44 3101063300000 |33PF
383 Cl14 3101063900000 |39PF
384 C147 3101063900000 |39PF
385 C517 3101053920000 |3900PF
386 C115 3101060400010 |4PF
387 | C133 3101060400010 |4PF
388 | C415 3101060400010 |4PF
389 C441 3101060400010 |4PF
390 | C501 3101054700010 |47PF
391 | C556 3101054700010 |47PF
392 C163 3101054710010 |470PF
393 C198 3101054710010 |470PF
394 C507 3101054710010 |470PF
395 C513 3101054710010 |470PF
396 C521 3101054710010 |470PF
397 C549 3101054710010 |470PF
398 | C101 3101064710000 |470PF
399 | C103 3101064710000 |470PF
400 | C105 3101064710000 |470PF
401 C106 3101064710000 |470PF
402 C108 3101064710000 |470PF
403 C122 3101064710000 |470PF
404 C125 3101064710000 |470PF
405 | C130 3101064710000 |470PF
406 | C456 3101064710000 |470PF
407 | C458 3101064710000 |470PF
408 | C112 3101060500010 |5PF
409 | C128 3101060500010 |5PF
410 C132 3101060500010 |SPF
411 C469 3101060500010 |SPF
412 C423 3101060900010 |9PF
413 | C476 3101060900010 |9PF
414 | C118 3101065600000 |56PF
415 | C526 3101050600010 |6PF
416 | C430 3101060600010 |6PF
417 | C436 3101060600010 |6PF
418 | C442 3101060600010 |6PF
419 C443 3101060600010 |6PF
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420 | C444 3101060600010 |6PF
421 | C445 3101060600010 |6PF
422 | C446 3101060600010 |6PF
423 C447 3101060600010 |6PF
424 C448 3101060600010 |6PF
425 C449 3101060600010 |6PF
426 C472 3101060600010 |6PF
427 C170 3101066830000 |0.068UF
428 | C190 3101066830000 |0.068UF
429 | C418 3101060200010 |2PF
430 | C462 3101060200010 |2PF
431 C522 3101072240000 |0.22UF
432 | C176 3101071050160 |1UF
433 | C548 3104071050070 |1UF
434 C189 3101074740000 |0.47UF
435 C110 3104074750070 |4.7UF
436 C178 3104071060070 |10UF
437 | C520 3104071060070 |10UF
438 | Ci121 3101051040010 [0.1UF
439 | C149 3101060390000 |0.3PF
440 | C160 3101050700010 |7PF
441 | C154 3101053690000 [3.6PF
442 | C186 3199051890000 |1.8PF
443 L430 3101061500010 |15PF
444 L110 3217106121000 |120nH
445 L112 3210306560000 |56nH
446 L416 3210209102010 |1uH
447 L505 3213212103000 |10uH
448 L506 3213212103000 |10uH
449 L106 3237199120000 |12.5nH
450 L117 3237199120000 |12.5nH
451 | R155 3210105100000 |10nH
452 L419 3217106150000 |15nH
453 L420 3217106150000 |15nH
454 L421 3217106150000 |15nH
455 L124 3210106150000 |15nH
456 L404 3210106150000 |15nH
457 L405 3210106150000 |15nH
458 L403 3213209151000 |150nH
459 L113 3210306180000 |18nH
460 L429 3212206181000 |180nH
461 L507 3217607221000 |220nH
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462 | L516 3213212332000 (3.3uH

463 L418 3210306270000 |27nH

464 | L107 3217607330000 |33nH

465 L119 3217607330000 |33nH

466 C479 3210406331000 |330nH

467 L425 3210406331000 |330nH

468 L517 3210406331000 |330nH

469 L518 3213306332000 |3.3uH

470 L427 3210306470000 |47nH

471 C435 3217106470000 |47nH

472 L511 3210406471000 |470nH

473 L101 3217107471010 |470nH

474 L104 3217107471010 |470nH

475 L105 3217107471010 |470nH

476 L109 3217107471010 |470nH

477 L111 3217107471010 |470nH

478 L114 3217107471010 |470nH

479 L118 3217107471010 |470nH

480 L120 3217107471010 |470nH

481 | L610 3213209471000 |470nH

482 | L128 3213306561000 [0.56uH

483 | R517 3213306561000 |0.56uH

484 L102 3221506601000 |Ferrite bead
485 L103 3221506601000 |Ferrite bead
486 L108 3221506601000 |Ferrite bead
487 L121 3221506601000 |Ferrite bead
488 L122 3221506601000 |Ferrite bead
489 L123 3221506601000 |Ferrite bead
490 L125 3221506601000 |Ferrite bead
491 L126 3221506601000 |Ferrite bead
492 L127 3221506601000 |Ferrite bead
493 L401 3221506601000 |Ferrite bead
494 L402 3221506601000 |Ferrite bead
495 L417 3221506601000 |Ferrite bead
496 L422 3221506601000 |Ferrite bead
497 L501 3221506601000 |Ferrite bead
498 L502 3221506601000 |Ferrite bead
499 L503 3221506601000 |Ferrite bead
500 | L504 3221506601000 |Ferrite bead
501 | L508 3221506601000 |Ferrite bead
502 | L509 3221506601000 |Ferrite bead
503 L510 3221506601000 |Ferrite bead
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504 L512 3221506601000 |Ferrite bead

505 L513 3221506601000 |Ferrite bead

506 L514 3221506601000 |Ferrite bead

507 L515 3221506601000 |Ferrite bead

508 L601 3221506601000 |Ferrite bead

509 L602 3221506601000 |Ferrite bead

510 L603 3221506601000 |Ferrite bead

511 L604 3221506601000 |Ferrite bead

512 L605 3221506601000 |Ferrite bead

513 L606 3221506601000 |Ferrite bead

514 L607 3221506601000 |Ferrite bead

515 L608 3221506601000 |Ferrite bead

516 | L609 3221506601000 |Ferrite bead

517 L611 3221506601000 |Ferrite bead

518 L426 3213306821000 |0.82uH

519 L409 3231301340000 |Air-core inductor
520 L410 3231301340000 |Air-core inductor
521 L411 3231301340000 |Air-core inductor
522 L413 3231301340000 |Air-core inductor
523 L414 3231301340000 |Air-core inductor
524 L415 3231301340000 |Air-core inductor
525 L406 3231351640000 |Air-core inductor
526 L407 3231351640000 |Air-core inductor
527 L408 3231351640000 |Air-core inductor
528 D102 3303240000000 |Switching diode
529 D110 3303240000000 |Switching diode
530 | D501 3303240000000 |Switching diode
531 D401 3304010100890 |Varactor

532 D402 3304010100890 |Varactor

533 | D403 3304010100890 |Varactor

534 | D405 3304010100890 |Varactor

535 | D406 3304010100890 |Varactor

536 D407 3304010100890 |Varactor

537 D409 3304010100890 |Varactor

538 D410 3304010100890 |Varactor

539 D411 3304010100890 |Varactor

540 D412 3304010100890 |Varactor

541 D413 3304010100890 |Varactor

542 D414 3304010100890 |Varactor

543 | D415 3304010100890 |Varactor

544 D416 3304010100890 |Varactor

545 D417 3304010100890 |Varactor
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546 D418 3304010100890 |Varactor

547 D419 3304010100890 |Varactor

548 D420 3304010100890 |Varactor

549 D421 3304010100890 |Varactor

550 D422 3304010100890 |Varactor

551 D423 3304010100890 |Varactor

552 D424 3304010100890 |Varactor

553 D425 3304010100890 |Varactor

554 D426 3304010100890 |Varactor

555 D101 3304060300050 |Varactor

556 D103 3304060300050 |Varactor

557 D104 3304060300050 |Varactor

558 | D105 3304060300050 |Varactor

559 | D106 3304060300050 |Varactor

560 D107 3304060300050 |Varactor

561 D108 3304060300050 |Varactor

562 D109 3304060300050 |Varactor

563 D502 3304060300050 |Varactor

564 D503 3304060300010 |Varactor

565 | D404 3399990000260 |Rectifier diode

566 | D408 3399990000260 |Rectifier diode

567 | Q102 3503010000010 |P-MOSFET

568 | Q101 3408002000080 |NPN transistor

569 Q107 3408002000080 |NPN transistor

570 Q105 3404006000000 |NPN transistor

571 Q106 3404006000000 |NPN transistor

572 Q402 3404006000000 |NPN transistor

573 Q403 3404006000000 |NPN transistor

574 Q401 3404999000000 |NPN transistor

575 | Q104 3403003000060 |NPN transistor

576 | Q502 3403003000060 |NPN transistor

577 | Q601 3403002000000 |PNP transistor

578 Q604 3403002000000 |PNP transistor

579 Q503 3408002000000 |NPN transistor

580 Q602 3403008000010 |Bias resistor transistor
581 Q603 3403008000010 |Bias resistor transistor
582 | U402 3601039000060 |LNA amplifier

583 U602 3608020000000 |Power management IC
584 U603 3608020000000 |Power management IC
585 U606 3608020000000 |Power management IC
586 U601 3608006000000 |Power management IC
587 U604 3608006000000 |Power management IC
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588 U605 3608006000000 |Power management IC

589 | U105 3616010000000 |Switch IC

590 | U101 3604019000000 |PLLIC

591 U103 3616059000000 |Switch IC

592 U106 3605002057090 |Operational amplifier

593 U403 3609014000010 |Mixer

594 U501 3603999000000 |IF processor IC

595 U401 3605008001690 |Operational amplifier

596 | Q103 3499000000150 |Composite transistor

597 X101 3701019250030 |19.2MHZ Temperature compensated crystal oscillator
598 | Z401 3802733540030 |Crystal filter
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9.8 Troubleshooting Flow Chart

Receiver Circuit

No RX

9V3A output is
normal? [1]

9V1A output is
normall [2]

Check Q601 and Q604

Check baseband power
supply

Check U603

No
U603 output is >
normall [3]
Yes
No

U604 and U605 output
is normal [4]

>

Check U604 and U605

2nd LO CV voltage
is normall [5]

Check
Q502 and Q503

Yes

U501 PIN47
IF input is normal? [6]

Check U501 and
peripheral parts

LO amplitude is normal? [7

Check VCO
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Description of Normal Situations:

[1] About 9.3V for receiver board.

[2] About 9.1V for pin 2 of Q601 and Q604.

[3] About 5V for pin 5 of U603.

[4] About 3.3V for pin 5 of U604 and U605.

[5] Normal CV voltage is 0.7-1.5V. The test point is TP504.

[6] Disconnect the front-end circuit and input 73.35MHz IF signal at pin 47 of U501; the sensitivity
should be about-107dBm.

[7] Amplitude of 1% LO is 16-19dBm.
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Transmitter Circuit

No power output

Any APC output?

No
44 Check the baseband board

Yes

) Check the exciter
Transient Exciter output?

current >2A board

Replace PD85035

Check PCB 9.3V power supply

transistor voltage >9V

Yes
——p| Replace RD01 and RD0O7

RD01 and RDO7’s

Vgg>0.5V

Check the control circuit

141



Hytera Service Manual

FGU Circuit

FGU check

i

Replace U207 and
U208 of exciter board
or replace U601 and

U602 of receiver board

5V/3V3A voltage is
normal? [1]

Check D101, D103, D104, D105, D107,
D108, D109 and D110 of exciter or
check D101, D103, D104, D105, D106,
D107, D108 and D119 and peripheral

Q101/Q107 o
exciter or
Q101/Q107 of
receiver is

VCO oscillates? [2]

circuit.
Yes
Replace Q101
and Q107
) 4
No Check th
CV voltage is normal? [4] Feedback is normal? [5] fee dbggk ciszuit
Replace Q105/Q106/Q108 0 19.2MHz Crystal Check 19.2MHz
Q105, Q106 or exciter or Q105/Q106 of oscillates? circuit
Q108 eceiver is normal?[6

Check Q105, Q106 and
Q108 of exciter or check
Q105 and Q106 of Check the data
) ! circuit of the
receiver or peripheral L
o control circuit.
circuit.
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Description of Normal Situations:

[1] VCO:5V; PLL: 3.3V,

[2] Frequency output for low VCO is 380~450MHz, and 420~490MHz for high VCO. The power
output amplitude for both is -8~18dBm;

[3] CV voltage of Q101 and Q107: about 4V; the voltage difference between base voltage and emitter
voltage is about 0.6V,

[4] Normal CV voltage is 0.6V-4.4V,

[5] Normal feedback amplitude is -8~-17dBm,;

[6] CV voltage of Q105, Q106 and Q108: about 6V; the voltage difference between base voltage and

emitter voltage is about 0.6V;
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10. UHF2 (450-520MHz) Information
10.1 TX Circuit

The TX circuit consists of power amplifier (PA) circuit, power control circuit, diagnosis and detection
circuit and protection circuit. It is to amplify the RF signal from exciter module to 50W, which then will be
output via the antenna. The power control circuit is used for keeping the RF power of antenna at a fixed
level. For the diagnosis and detection circuit, it detects the current TX power, antenna VSWR and
transmitter temperature, and sends the detection result to the repeater’s control unit for monitoring the
transmitter status. The role of protection circuit is to protect the power amplifier from being damaged due

to high temperature or VSWR.

9.3V.3A v 13.6V,12A (B+)
/—. Voltage .
Regulator
RFC RFC PA_Enable RFC
N P0=47.5dBm
. 1 1
Matching/ Wideband LDMOS 500hm |1 [~ |
@ Matching Attenuation matn‘j:“"'? PDB5035S-1 Matching |! |/~ : @
etwor Network .
= A MOSFET 58 4 MOSFET % IHarmonics Fiters] power sensd | =
RDOL RDO7 —A
RF I 0 ° LDomos 48.5dBm R Out
" 13dBm Pre-drwver 28.50Bm priver 35.5dBm PDB50355-2 " N
g v
El
Final_Bias(5V) 5
7
=
5V 2
" N Pad
Bias_Setting Atenumor/20d8 Pad Attenuator
Q ‘<
< 0 2
a S, V_APC z
5V LDO 5V s >
13.6V (B+) 9.3V.1A
—_— 7809 I xcezongozp 1_> Log AmY

-
Vset

Temp_Protect_Volt

Diff. Amp

VSWR_Protect_Volt

< <
P/DSP(BB -
u (BB) 4 RTH1,RTH2 Temp Sensor Diff. Amp
< Pf_DET oo g
< Pr_DET DC
Figure 10-1 Block Diagram of PA Board
PA Module

PA module of transmitter consists of a 3-stage PA unit: pre-driver stage (Q401), driver stage (Q402) and
final-stage (Q403 and Q404). Q401 and Q402 form the driver circuit, whose gain can be adjusted via the

APC circuit, ensuring a constant RF power output of 50W.
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Pre-driver Stage PA
This PA unit is a LDMOS power tube (Q401). It can amplify the 13dBm RF signals from exciter unit to

30dBm, which then will be sent to driver-stage PA via L-C network.
Driver Stage PA
This PA unit is a LDMOS power tube (Q402). It can further amplify the RF signals from Q401 to 38dBm,

which is then sent to final-stage PA.
Final-stage PA
This PA unit consists of two LDMOS power tubes (Q403 and Q404). It can reduce the Q value of power

input/output network and expand the bandwidth of PA circuit, ensuring PA circuit performance.
Harmonic Suppression filter

The harmonic filter of transmitter is a four-order LPF filter comprising C452, L410, C456, C542, L412,
C460, C462, L413, C463, L414 and C466. It can decrease the harmonic component by increasing the

out-of-band rejection capability.
Directional Coupler

The role of directional coupler is to detect forward and reverse power, so as to monitor and diagnose the
operating status of transmitter. The forward power passes through a m-type attenuator, and then goes
into the logarithmic amplifier, where it can automatically limit the output power of the transmitter to a
relatively constant value (50W) according to the preset power level “Vset”. After going to the
analog-to-digital converter (ADC) on the baseband board via the diode D402, the forward power is used
to calculate the current TX power of the transmitter, which will be displayed in the diagnosis software in a
real-time way. The directional coupler locates behind the LPF and is near the antenna output end. It is
used to detect the reverse power. After going to the ADC on the baseboard via the diode D401, the
reverse power is used to calculate the VSWR of antenna connector. An alarm will be generated when
the VSWR is larger than the set threshold. Both forward and reverse detection voltages are calculated
via a differential amplifier circuit (U407A). The output value is used to control the power level “Vset”.

When the VSWR is too high, the TX power will be reduced to avoid damage to the PA.
Power Control

The transmitter power is controlled by power control circuit composed of logarithmic amplifier and
directional coupler. After the transmitter power passes through the directional coupler, the detected RF
signal goes to RF_IN of logarithmic amplifier via the Pi-type attenuator. Then the detected RF signal will
adjust the output “Vapc” of logarithmic amplifier in a real time way based on the current power level
“Vset”, so as to control the bias voltage at the gates of Q401 and Q402 and to ensure a constant output
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power.
Temperature Protection

The thermistor RT402 is close to the heat sink pad of the final-stage amplifier, and is used to detect the
current temperature of the heat sink. When the temperature of heat sink rises to the default value, the
fan will run; when the temperature drops to a certain level, the fan will stop running.

When the temperature is above °C, the control unit will send an alarm signal. If the temperature rises
continuously, the temperature protection circuit (U407B) will output a control voltage, to reduce the
power level Vset, thus reducing the transmitter power and protecting the PA. When the temperature falls

below °C, Vset and transmitter power will restore to their normal levels. Naturally, the alarm will dissolve.
Low-voltage and Over-voltage Protection

The control unit detects the voltage of system power supply in a real time way. When the voltage is
below 12V, the control unit will reduce the TX power to 30W, ensuring no damage to the driver amplifier
of transmitter. When the voltage is above 14.6V, it will reduce the power level to 40W, ensuring no

damage to the final-stage amplifier of transmitter.

10.2 RX Circuit

Attenuator LO Amp LPF

R0 O3 —»DH N\ ANt

Attenuator (A

Ref. Osc

19.2MHZ |_ ———————————————— _:

N |
i IBan(l-pass Filter2 LNA Band-pass Filterl | Low-pass Filter

< | |

OMAP ——— 3 AD9864 - |
“Q =N AT TN
‘ .
IF Processor  |F Amp IF Filter Mixer, 1 [ |
|
s i—O

Figure 10-2 Block Diagram of Receiver Circuit
The receiver circuit mainly comprises the RF band-pass filter, low-noise amplifier, mixer, IF filter, IF
amplifier and IF processor.
Front-end Circuit
The HF signal from the low-pass filter passes through the electrically tunable band-pass filter controlled
via TV level, to remove out-of-band interference signal and to send wanted band-pass signal to the

low-noise amplifier (U402). The amplified signal goes to a band-pass filter controlled via TV level, to
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remove out-of-band interference signal generated during amplification, and to send wanted HF signal to
the mixer.

The wanted signal passes through the RF band-pass filter and low-noise amplifier and goes to the mixer
(U403). Meanwhile, the first local oscillator (LO) signal generated by VCO passes through the low-pass
filter and also goes to the mixer. In the mixer, the wanted signal and the first LO signal are mixed to
generate the first IF signal (73.35MHz). Then the signal passes through the LC to suppress carrier other
than the first IF signal, and to increase the isolation between the mixer and the IF filter. After that, the first
IF signal goes to crystal filter (Z401) for filtering, and is sent to the two-stage IF amplifier circuit for
amplification. Then the amplified signal goes to the IF processor U501 for further processing.

Rear-end Circuit

MXOF MXON IFZP IFZN GCP GCN

DAC ‘ AGC AD9E64
SSI TO OMAP

>

IF input
DECIMATION

—iFiNE
e FILTER FORMATTING/SSI DOUTA
DOUTE
1 FS
CLKOUT
——————FREF£
CONTROL LOGIC
L Y
Lo VOLTAGE
16.8MHZ SYN CLKSYN REFERENCE
Reference - SFI
frequency

IOUTLI LOPfL:N(’/ 1oUT

LO VCO AND
LOOF FILTER LOOP FILTER

CLKN VREFP VCM VREFN PC PD PE

SYNCE

Figure 10-3 Diagram of IF Processor
The first IF signal (73.35MHz) output by the IF amplifier goes into U501 via Pin 47, where the signal is
converted to the second IF signal (2.25MHz). Then the signal is converted to digital signal via ADC
sampling, and output via the SSI interface. Finally, the digital signal is sent to DSP (OMAP5912) for
demodulation.
U501 employs reference frequency of 19.2MHz and shares the crystal with OMAP. The second LO VCO
comprises an oscillator, a varactor and some other components, to provide the 71.1/75.6MHz LO signal.

The 18MHz clock frequency is generated by the LC resonance loop.

10.3 Frequency Generation Unit (FGU)

The repeater has two FGUs. One is RX FGU providing the first LO frequency for the RX system; the
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other is TX FGU providing carrier and exciter signal for the TX system. They work simultaneously, but
are locked at different frequencies.
Both RX FGU and TX FGU mainly consist of a reference crystal oscillator, a PLL, a VCO and a buffer

amplifier. The PLL data is configured via OMAP. See the following figure:

MOD_H
MCBSP :’> DAC

OMAP

MOD_H

vcoz —

MCSI

Sky72310

BPF

/N

Figure 10-4 Block Diagram of Transmitter

MCBSP |~ DAC

OMAP

LPF vCol

|
SPI Sky72310 D ﬂ RXLO>

vcoz —

LPE

=

Figure 10-5 Block Diagram of Receiver

Reference Oscillator

The reference crystal oscillator is a temperature compensated crystal oscillator with a frequency of
19.2MHz. You can control the oscillator by adjusting the DC voltage output by the digital-to-analog
converter, so as to ensure frequency accuracy.

PLL IC

The PLL is a fractional frequency divider (SKY72310), which consists of the pre-divider, programmable
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divider, phase detector, charge pump and etc. The voltage of analog circuit and digital circuit of PLL IC is

3.3V voltage, while the voltage of charge pump is 5V. See the following figure:

Data - - Registers
. PDVCharge Pum
Clock =] Serial MSBILSBDividend | Divider | Mo e ey | O Mux Out
Interface Contral
& - :
|
Mod_in !
Modulation ! -
Unit : Mux Mux_out
|
¥ | -
_‘.l';: 1
18-Bit |
I
! :
i L
Fractional
Unit - - - Reference
Frequency
+ Oscillator
Fuco_main M
- - Main ... Main L
G Fvco_main Divider | ™ Divider
'y T
Fpd_main ¥ Fref_main
Main
Phase/Freq.
Detector Fraf
and
Charge Pump Reference
Frequency
Oscillator

N CPout_main ‘{D}‘

Lock Detection or LO/PS_main
Power Steering

Figure 10-6 Block Diagram of PLL IC

SKY72310’s role is to generate appropriate frequency based on the data transmitted by OMAP of
baseband board. The 19.2MHz frequency generated by the reference crystal oscillator goes into the PLL,
to generate the reference frequency. Meanwhile, the frequency generated by VCO goes into PLL for
frequency division. The resulting frequency will be compared with reference frequency in terms of phase
difference in the phase detector. After comparison, the resulting frequency is converted to CV voltage via
the loop filter, to control the output frequency of VCO. In addition, as a key component of the modulation
circuit, PLL can directly obtain data from the MCSI port of OMAP for modulation.

VCO

The VCO for RX unit comprises two transistors (Q101 and Q107), a varactor and four Colpitts oscillators.
Q105 and Q106 are the buffer amplifiers for the RX unit.

The VCO for exciter unit comprises two transistors (Q101 and Q107), a varactor and four Colpitts

oscillators. Q105 and Q106 are the buffer amplifiers for the exciter unit.
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RD98X PCB View (Exciter Board)
Top Layer
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RD98X PCB View (RX Board)
Top Layer
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10.5 Block Diagram

RD98X Block Diagram (PA Section)
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Hytera

Service Manual

10.7 Parts List

Power Amplifier

No. Ref. No. Part No. Description
1 C401 3101071010000 |100PF
2 C410 3101071010000 |100PF
3 C414 3101071010000 |100PF
4 C417 3101071010000 |100PF
5 C419 3101071010000 |100PF
6 C492 3101071010000 |100PF
7 C497 3101071010000 |100PF
8 C500 3101071010000 |100PF
9 C517 3101071010000 |100PF

10 C540 3101071010000 |100PF
11 C545 3101071010000 |100PF
12 L407 3101071010000 |100PF
13 C413 3101062210000 [220PF
14 C478 3101062210000 [220PF
15 C489 3101062210000 [220PF
16 C501 3101062210000 [220PF
17 C527 3101062210000 |220PF
18 C554 3101062210000 |220PF
19 C559 3101062210000 |220PF
20 C563 3101062210000 |220PF
21 C564 3101062210000 |220PF
22 C570 3101062210000 |220PF
23 C418 3101072210010 [220PF
24 C483 3101072210010 [220PF
25 C498 3101072210010 [220PF
26 C499 3101072210010 |220PF
27 C532 3101072210010 |220PF
28 C548 3101072210010 |220PF
29 R442 3101072210010 |220PF
30 C415 3101071020010 |1000PF
31 C416 3101071020010 |1000PF
32 C495 3101071020010 |1000PF
33 C513 3101071020010 |1000PF
34 C525 3101071020010 |1000PF
35 C547 3101071020010 |1000PF
36 C402 3101071500000 |15PF
37 C438 3101071500000 |15PF
38 C439 3101071500000 |15PF
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No. Ref. No. Part No. Description
39 C430 3101371010000 |100PF
40 C431 3101371010000 |100PF
41 C432 3101081200010 |12PF
42 C433 3101081200010 |12PF
43 C434 3101080600010 |6PF

44 C435 3101080600010 |6PF

45 C440 3101372200000 |[22PF
46 C450 3101372200000 |[22PF
47 C444 3101371200000 |12PF
48 C448 3101371200000 (12PF
49 C442 3101370200000 |2PF

50 C452 3101370200000 |2PF

51 C456 3101370200000 |2PF

52 C466 3101370200000 |2PF

53 C462 3101370100000 |1PF

54 C460 3101370300000 3PF

55 C463 3101370300000 3PF

56 C542 3101370300000 |3PF

57 L409 3101374710000 |470PF
58 C473 3101071040000 0.1UF
59 C494 3101071040000 0.1UF
60 C496 3101071040000 0.1UF
61 C516 3101071040000 0.1UF
62 C522 3101071040000 0.1UF
63 C524 3101071040000 0.1UF
64 C544 3101071040000 0.1UF
65 C474 3101061040010 0.1UF
66 C484 3101061040010 0.1UF
67 C488 3101061040010 0.1UF
68 C503 3101061040010 0.1UF
69 C514 3101061040010 0.1UF
70 C518 3101061040010 0.1UF
71 C526 3101061040010 0.1UF
72 C530 3101061040010 0.1UF
73 C555 3101061040010 0.1UF
74 C558 3101061040010 0.1UF
75 C560 3101061040010 0.1UF
76 R536 3101061040010 0.1UF
77 C485 3101061010010 |100PF
78 C519 3101061010010 |100PF
79 C538 3101061010010 |100PF
80 C539 3101061010010 |100PF
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No. Ref. No. Part No. Description
81 C476 3101062220010 [2200PF

82 C408 3101061020000 |1000PF

83 C502 3101061020000 |1000PF

84 C504 3101061020000 |1000PF

85 C529 3101061020000 |1000PF

86 C552 3101061020000 |1000PF

87 C557 3101061020000 |1000PF

88 C566 3101061020000 |1000PF

89 C567 3101061020000 |1000PF

90 C569 3101061020000 |1000PF

91 C491 3101084710010 |470PF

92 C505 3101061030010 0.01UF

93 C520 3101061030010 0.01UF

94 C523 3101061030010 0.01UF

95 C508 3101071030010 |0.01UF

96 C553 3101071030010 |0.01UF

97 C512 3101073900020  [39PF

98 C515 3104994750020 |4.7UF

99 C536 3104994750020 |4.7UF

100 C521 3104086850030 |6.8UF

101 C551 3104086850030 |6.8UF

102 C528 3104086840020 |0.68UF

103 C531 3101061050000 |1UF

104 C533 3101071050160 |1UF

105 C534 3101072220010 |2200PF
106 C535 3101064740000 |0.47UF

107 C537 3101064740000 |0.47UF

108 C546 3104993360000  |33UF

109 D401 3609030000000 |DIODE

110 D402 3609030000000 |DIODE

111 D405 3303010500040 |DIODE

112 D406 3302030500030 |DIODE

113 D407 3303010500290 |DIODE

114 D408 3303030100010 |DIODE

115 L401 3212107339000 |3.3NH

116 L403 3221513600000 |Ferrite bead
117 L419 3221513600000 |Ferrite bead
118 L422 3221513600000 |Ferrite bead
119 L423 3221513600000 |Ferrite bead
120 L424 3221513600000 |Ferrite bead
121 L426 3221513600000 |Ferrite bead
122 L427 3221513600000 |Ferrite bead
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No. Ref. No. Part No. Description
123 L428 3221513600000 |Ferrite bead
124 L433 3221513600000 |Ferrite bead
125 L404 3231351680000 |Ferrite bead
126 L408 3231803050000 |Ferrite bead
127 L410 3233099160000 |Ferrite bead
128 L412 3233099160000 |Ferrite bead
129 L413 3233099160000 |Ferrite bead
130 L414 3233099160000 |Ferrite bead
131 L417 3213306102000 |1UH

132 L418 3213306102000 |1UH

133 L420 3221507600000 |Transistor
134 Q401 3504990000010 |PAIC

135 Q402 3504990000040 |PAIC

136 Q408 3403008000010  [Transistor
137 Q409 3403008000010 |Transistor
138 R455 3001064730000 |47KQ

139 R485 3001064730000 |47KQ

140 RT401 3001064730000 [47KQ

141 R401 3001071200000 (12Q

142 R402 3001073910000  (390Q

143 R403 3001073910000 |390Q

144 R406 3001061010000 100Q

145 R513 3001061010000 100Q

146 R519 3001061010000 100Q

147 R506 3001061030000 |10KQ

148 R532 3001061030000 [10KQ

149 R534 3001061030000 [10KQ

150 R457 3001071220000 [1.2KQ

151 R416 3001084790000 |4.7Q

152 R417 3001084790000 4.7Q

153 R418 3001084790000 |4.7Q

154 R419 3001084790000 |4.7Q

155 R420 3001084790000 }4.7Q

156 R421 3001084790000 }4.7Q

157 R422 3001084790000 }4.7Q

158 R423 3001084790000 |4.7Q

159 R463 3001084790000 |4.7Q

160 R424 3001082700000 27Q

161 R425 3001088200010 820

162 R426 3001088200010 820

163 R429 3001088200010 820

164 R430 3001088200010 820
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165 R432 3001075100000 [51Q
166 R444 3001075100000 [51Q
167 R446 3001075100000 [51Q
168 R447 3001075100000 |510
169 R443 3001071000000 |10Q
170 R472 3001071000000 |10Q
171 R473 3001071000000 |10Q
172 R503 3001071000000 |10Q
173 R504 3001071000000 |10Q
174 R436 3001060000000 [0Q
175 R438 3001060000000 [0Q
176 R440 3001060000000 [0Q
177 R452 3001060000000 |0Q
178 R459 3001060000000 |0Q
179 R461 3001060000000 |0Q
180 R478 3001060000000 |0Q
181 R480 3001060000000 |0Q
182 R486 3001060000000 [0Q
183 R487 3001060000000 [0Q
184 R496 3001060000000 [0Q
185 R526 3001060000000 |0Q
186 R537 3001060000000 |0Q
187 R441 3001070000000 |0Q
188 R462 3001070000000 |0Q
189 R464 3001070000000 |0Q
190 R466 3001070000000 |0Q
191 RA77 3001070000000 [0Q
192 R482 3001070000000 [0Q
193 R492 3001070000000 [0Q
194 R505 3001070000000 |0Q
195 R493 3210306560000 |56NH
196 R494 3210306560000 |56NH
197 R497 3210306560000 |56NH
198 R528 3210306560000 |56NH
199 R529 3210306560000 |56NH
200 R448 3001063620000 [3.6KQ
201 R450 3001064740000 |470KQ
202 R510 3001064740000 |470KQ
203 R522 3001064740000 |470KQ
204 R523 3001064740000 |470KQ
205 R524 3001064740000 |470KQ
206 R525 3001064740000 |470KQ
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207 R454 3001063930000  [39KQ

208 R465 3001061020000 [1KQ

209 R467 3001080190000 |0.1Q

210 R468 3001080190000 [0.1Q

211 R469 3001080190000 [0.1Q

212 R470 3001080190000 |0.1Q

213 R471 3001076810000 |680Q

214 R475 3001161510010 [150Q

215 R479 3001062220000 2.2KQ

216 R481 3001062720030 |2.7KQ

217 R483 3001071040010 |100KQ

218 R501 3001071040010 |100KQ

219 C571 3001062020030 [2KQ

220 R484 3001062020030 |[2KQ

221 R489 3001074720010 4.7KQ

222 R490 3001074720010 4.7KQ

223 R502 3001161000010 |10Q

224 U401 3605008005070 |PAIC

225 U403 3623025000000 |Wave detector
226 U404 3608002005490 |Zener diode
227 U405 3608015000060 |Zener diode
228 U406 3605008001690 |Operational amplifier
229 u407 3605010000020 |Operational amplifier
230 R521 3001061220000 |1.2KQ

231 R449 3001065620000 |5.6KQ

232 R476 3001083310010 |330Q

233 C424 3101071200000 (12PF

234 C428 3101071200000 (12PF

235 R535 3001063320000 |3.3KQ

236 R538 3001063320000 |3.3KQ

237 R517 3001062240000 |220KQ

238 R533 3001062240000 |220KQ

239 R437 3001063310000 [330Q

240 R460 3001063310000 [330Q

241 L402 3231351660000 |Ferrite bead
242 R439 3001066810010  680Q

243 C482 3101063920000 3900PF
244 R495 3001066820000 |6.8KQ

245 R411 3001074700000 47Q

246 R498 3001074700000 47Q

247 R499 3001074700000 47Q

248 C477 3101061820000 |1800PF
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249 PCB
250 C467 3001080000000 [0Q
251 D404 3302060000000 |Diode
252 R500 3001071230010 |12KQ
253 R412 3001074710000 |470Q
254 R445 3001074710000 |470Q
255 R456 3101071000020 |10PF
256 C472 3101071810000 (180PF
257 C486 3101071810000 |180PF
258 C411 3101071290000 |1.2P
259 C549 3101074720030 |4700PF
260 C550 3101075610010 |560P
261 C543 3101076810000 |680P
262 R434 3001071520000 |1.5KQ
263 R409 3001078220010 |8.2KQ
264 R458 3001078220010 |8.2KQ
265 Q407 3404999000020 |NPN transistor
266 R410 3001075120000 [5.1KQ
267 R408 3001065120000 [5.1KQ
268 R407 3001068220000 [8.2KQ
269 R405 3001064710000 |470Q
270 C404 3101073390000 |3.3P
271 C426 3101072400000 |24PF
272 C429 3101072400000 |24PF
273 C445 3101371500000 |15PF
274 C449 3101371500000 (15PF
275 R520 3001061010040  (100Q
276 R509 3001069130000 [91KQ
277 C471 3001071010000  (100Q
278 R435 3001073020000 3KQ
279 C405 3001075690000 5.6Q
280 C420 3001075690000 5.6Q
281 R404 3001075690000 5.6Q
282 R414 3001075690000 5.6Q
283 R415 3001075690000 5.6Q
284 L432 3001085100000 |[51Q
285 C470 3101060300010 |3PF
286 C447 3101371000000  |10pF
287 C451 3101371000000  |10pF
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1 R220 3001050000000 0Q

2 R224 3001050000000 0Q

3 R228 3001050000000  [0Q

4 L114 3001060000000  |0Q

5 R108 3001060000000  [0Q

6 R121 3001060000000  |0Q

7 R124 3001060000000  [0Q

8 R134 3001060000000  |0Q

9 R141 3001060000000 0Q
10 R146 3001060000000 0Q
11 R218 3001060000000 0Q
12 R221 3001060000000  [0Q
13 R227 3001060000000  [0Q
14 R230 3001060000000  [0Q
15 R237 3001060000000  [0Q
16 R239 3001060000000  [0Q
17 R261 3001060000000 0Q
18 R202 3001051000000 10Q
19 R209 3001051000000 10Q
20 R238 3001051000000  (10Q
21 R145 3001061000000  (10Q
22 R127 3001062200000  [22Q
23 R132 3001062700000 [27Q
24 R222 3001063300000  (33Q
25 R123 3001064700000  [47Q
26 R214 3001055100020 510
27 R215 3001055100020 510
28 R216 3001055100020 510
29 R140 3001066800000 68Q
30 R204 3001051010000  (100Q
31 R206 3001051010000  (100Q
32 R106 3001061010000  (100Q
33 R133 3001061010000  (100Q
34 R136 3001061010000  (100Q
35 R142 3001061010000  (100Q
36 R143 3001061010000 100Q
37 R217 3001061010000 100Q
38 R242 3001061010000 100Q
39 R244 3001061010000 100Q
40 R245 3001061010000 100Q
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41 R249 3001061010000  (100Q
42 R250 3001061010000  [100Q
43 R251 3001061010000  |100Q
44 R252 3001061010000 100Q
45 R253 3001061010000 100Q
46 R254 3001061010000 100Q
47 R256 3001061010000 100Q
48 R258 3001061010000 100Q
49 R259 3001061010000 100Q
50 R112 3001061210000  |120Q
51 R128 3001061210000  (120Q
52 R129 3001061210000  (120Q
53 R135 3001061210000  |120Q
54 R107 3001061510000  |150Q
55 R110 3001061510000 150Q
56 R219 3001061510000 150Q
57 R201 3001051020000 1KQ
58 R210 3001051020000  1KQ
59 R213 3001051020000  1KQ
60 R223 3001051020000  1KQ
61 R241 3001051020000 |1KQ
62 R246 3001061020010  |1KQ
63 R248 3001061520000  [1.5KQ
64 R101 3001063320000 3.3KQ
65 R114 3001063320000 3.3KQ
66 R117 3001063320000 3.3KQ
67 R125 3001063320000  (3.3KQ
68 R137 3001063320000  (3.3KQ
69 R104 3001054720000 |4.7KQ
70 R205 3001054720000  |4.7KQ
71 R144 3001065620000  [5.6KQ
72 R130 3001066820000  |6.8KQ
73 R105 3001068220000 8.2KQ
74 R126 3001068220000 8.2KQ
75 R131 3001068220000 8.2KQ
76 R207 3001051030000  [10KQ
77 R226 3001051030000  [10KQ
78 R235 3001051030000  [10KQ
79 R118 3001061530010  |15KQ
80 R120 3001061530010  |15KQ
81 R139 3001061530010  |15KQ
82 R115 3001063330000 33KQ
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83 R138 3001063330000  (33KQ
84 R119 3001063930010  [39KQ
85 R229 3001054730010  |[47KQ
86 R233 3001054730010 47KQ
87 R247 3001064730000 47KQ
88 R255 3001064730000 47KQ
89 R102 3001051040000 100KQ
90 R103 3001051040000 100KQ
91 R116 3001061040000 100KQ
92 R260 3001061040000  [100KQ
93 R271 3001061040000  [100KQ
94 R243 3001061540010  (150KQ
95 R236 3001056840000  |680KQ
96 C115 3101060590010  |0.5PF
97 C154 3101060590010 0.5PF
98 C300 3101050100030 1PF
99 C173 3101060100010 1PF
100 Cl14 3101061590010 1.5PF
101 C151 3101061590010 1.5PF
102 C153 3101061590010 |1.5PF
103 C168 3101061590010 |1.5PF
104 C206 3101050200010  |2PF
105 C208 3101050200010  |2PF
106 C301 3101050200010 2PF
107 C101 3101060200010 2PF
108 C133 3101060200010 2PF
109 C159 3101060200010  |2PF
110 c167 3101060200010  |2PF
111 C169 3101060200010  |2PF
112 C118 3101062490000 2.4PF
113 C125 3101062490000 2.4PF
114 C163 3101062490000 2.4PF
115 C164 3101062490000 2.4PF
116 C131 3101060300010 3PF
117 C150 3101060400010 4PF
118 C152 3101064790010 4. 7PF
119 cinl 3101060600010  |6PF
120 C165 3101060600010  |6PF
121 Cl12 3101060700020 7PF
122 Cc210 3101060800010  [8PF
123 C215 3101060800010  [8PF
124 C254 3101060800010 8PF
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125 C309 3101060900010  [9PF
126 C166 3101061000000  [10PF
127 C229 3101061000000  [10PF
128 C160 3101061500010 15PF
129 C128 3101061800000 18PF
130 C129 3101061800000 18PF
131 C130 3101062200010 22PF
132 C156 3101062200010 22PF
133 C120 3101062400010 24PF
134 C113 3101063300000  (33PF
135 C141 3101063300000  (33PF
136 C307 3101063300000  (33PF
137 Cl16 3101064700000 47PF
138 C157 3101064700000 |47PF
139 C212 3101051010030 100PF
140 C213 3101051010030 100PF
141 C216 3101051010030 100PF
142 Cc221 3101051010030  [100PF
143 C222 3101051010030  [100PF
144 C225 3101051010030  [100PF
145 C228 3101051010030  |100PF
146 C281 3101061010010  [100PF
147 C282 3101061010010 100PF
148 C285 3101061010010 100PF
149 C288 3101061010010 100PF
150 C289 3101061010010 100PF
151 C296 3101061010010  [100PF
152 C297 3101061010010  [100PF
153 C298 3101061010010  (100PF
154 C299 3101061010010  [100PF
155 C239 3101061510000  (150PF
156 C240 3101061510000  (150PF
157 C108 3101062210000 220PF
158 C146 3101062210000 220PF
159 C251 3101062210000 220PF
160 C252 3101062210000  [220PF
161 C306 3101062210000  [220PF
162 C102 3101054710010 470PF
163 C103 3101054710010  |470PF
164 C104 3101054710010 470PF
165 C203 3101054710010  |470PF
166 C217 3101054710010 470PF
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167 C278 3101054710010 470PF
168 C283 3101054710010  |[470PF
169 C105 3101064710000 470PF
170 C110 3101064710000 470PF
171 C1l1v 3101064710000 470PF
172 Cl21 3101064710000 470PF
173 C123 3101064710000 470PF
174 C138 3101064710000 470PF
175 C148 3101064710000 470PF
176 C158 3101064710000 470PF
177 Cl61 3101064710000 470PF
178 C1l71 3101064710000 470PF
179 C262 3101064710000 470PF
180 C264 3101064710000  |470PF
181 C268 3101064710000 470PF
182 C271 3101064710000 470PF
183 C272 3101064710000 470PF
184 C274 3101064710000 470PF
185 C275 3101064710000 470PF
186 C279 3101064710000  |[470PF
187 C286 3101064710000  |470PF
188 C294 3101064710000 |470PF
189 Cc201 3101051020010  |1000PF
190 C219 3101051020010 1000PF
191 C232 3101051020010 1000PF
192 C236 3101051020010 1000PF
193 C241 3101051020010  [1000PF
194 C245 3101051020010  [1000PF
195 C246 3101051020010  [1000PF
196 C250 3101051020010  |1000PF
197 ci127 3101061020000  |1000PF
198 C255 3101061020000  |1000PF
199 C256 3101061020000 1000PF
200 C257 3101061020000 1000PF
201 C258 3101061020000 1000PF
202 C265 3101061020000  [1000PF
203 C266 3101061020000  [1000PF
204 C290 3101061020000  [1000PF
205 C291 3101061020000  |1000PF
206 C292 3101061020000  |1000PF
207 C293 3101061020000  |1000PF
208 C302 3101061020000 1000PF
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209 C303 3101061020000  [1000PF
210 C304 3101061020000  [1000PF
211 C305 3101061020000  |1000PF
212 C209 3101051030020 0.01UF
213 C223 3101061030010 0.01UF
214 C224 3101062730000 0.027UF
215 C207 3101051040010 0.1UF
216 C211 3101051040010 0.1UF
217 C214 3101051040010 0.1UF
218 C220 3101051040010  [0.1UF
219 C231 3101051040010 0.1UF
220 C234 3101051040010 0.1UF
221 C242 3101051040010 0.1UF
222 C243 3101051040010 0.1UF
223 c247 3101051040010 0.1UF
224 C248 3101051040010 0.1UF
225 C267 3101051040010 0.1UF
226 C284 3101051040010  [0.1UF
227 C106 3101061040020  [0.1UF
228 C109 3101061040020  [0.1UF
229 C122 3101061040020 0.1UF
230 Cl24 3101061040020  |0.1UF
231 C126 3101061040020  |0.1UF
232 C139 3101061040020 0.1UF
233 C147 3101061040020 0.1UF
234 C162 3101061040020 0.1UF
235 C172 3101061040020  [0.1UF
236 C174 3101061040020  [0.1UF
237 C226 3101061040020  [0.1UF
238 Cc227 3101061040020  |0.1UF
239 C260 3101061040020  |0.1UF
240 C261 3101061040020  |0.1UF
241 C270 3101061040020 0.1UF
242 C276 3101061040020 0.1UF
243 C295 3101061040020 0.1UF
244 C308 3101061040020  [0.1UF
245 C235 3101073340010  [0.33UF
246 C204 3101051050160  [1UF
247 C269 3101061050020  |1UF
248 Cc287 3101061050020  |1UF
249 C233 3101071050020  |1UF
250 C132 3101074750000 4. 7TUF
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251 C107 3104074750070 4. 7UF

252 C273 3104074750070 4. 7UF

253 C259 3104086850030  [6.8UF

254 C230 3104071060070 10UF

255 C263 3104081060120 10UF

256 c277 3104081060120 10UF

257 L220 3210306229000 2.2nH

258 L221 3210306229000 2.2nH

259 L219 3217106829010 8.2nH

260 L222 3217106829010  |8.2nH

261 L106 3217112100000 10nH

262 L119 3217112100000 10nH

263 L124 3217106120010 12nH

264 L125 3217106120010 12nH

265 L113 3217106150000 15nH

266 L126 3217106150000 15nH

267 L204 3217106180010 18nH

268 R148 3210306220000  [22nH

269 R149 3210306220000  [22nH

270 L123 3210306270000  |27nH

271 L108 3214307270010 27nH

272 L120 3214307270010 27nH

273 L111 3217106470000 47nH

274 L112 3217106560000 56nH

275 L210 3217607391000 390nH

276 L101 3297107391000 390nH

277 L104 3297107391000  [390nH

278 L105 3297107391000  [390nH

279 L109 3297107391000  |390nH

280 L115 3297107391000  (390nH

281 L117 3297107391000  (390nH

282 L118 3297107391000  (390nH

283 L121 3297107391000 390nH

284 L207 3213306561000 0.56uH

285 L102 3221506601000 Ferrite bead
286 L103 3221506601000 |Ferrite bead
287 L107 3221506601000 |Ferrite bead
288 L110 3221506601000 |Ferrite bead
289 L122 3221506601000 |Ferrite bead
290 L127 3221506601000  |Ferrite bead
291 L201 3221506601000 |Ferrite bead
292 L202 3221506601000 Ferrite bead
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293 L203 3221506601000 |Ferrite bead

294 L205 3221506601000 |Ferrite bead

295 L206 3221506601000 |Ferrite bead

296 L208 3221506601000 Ferrite bead

297 L209 3221506601000 Ferrite bead

298 L211 3221506601000 Ferrite bead

299 L212 3221506601000 Ferrite bead

300 L213 3221506601000 Ferrite bead

301 L214 3221506601000 Ferrite bead

302 L215 3221506601000  |Ferrite bead

303 L216 3221506601000 |Ferrite bead

304 L217 3221506601000  |Ferrite bead

305 L218 3221506601000  |Ferrite bead

306 D101 3304010100200  |Varactor

307 D103 3304010100200 \Varactor

308 D104 3304010100200 \Varactor

309 D105 3304010100200 \Varactor

310 D107 3304010100200  |Varactor

311 D108 3304010100200  |Varactor

312 D109 3304010100200  |Varactor

313 D110 3304010100200  |Varactor

314 D102 3303240000000  |Varactor

315 D202 3303240000000  |Varactor

316 D112 3304010100890 \Varactor

317 Q101 3408002000080 NPN transistor

318 Q107 3408002000080 NPN transistor

319 Q105 3404006000000 NPN transistor

320 Q106 3404006000000 NPN transistor

321 Q108 3404999000000 NPN transistor

322 Q103 3499000000150 Composite transistor
323 Q104 3403003000060  [NPN transistor

324 Q202 3403002000000  [PNP transistor

325 Q203 3403008000010 Bias resistor transistor
326 Q102 3503010000010 P-MOSFET

327 U202 3604019000000 PLLIC

328 U203 3616010000000  |Switch IC

329 U204 3616010000000  |Switch IC

330 U205 3616059000000  |Switch IC

331 U207 3608006000000 Power management IC
332 U208 3608020000000 Power management IC
333 U209 3605002057090  |Operational amplifier
334 X201 3701019250060 [Temperature compensated crystal oscillator
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1 R141 3001050000000 |0Q

2 R160 3001050000000 |0Q

3 R166 3001050000000 [0Q

4 R167 3001050000000 [0Q

5 R168 3001050000000 [0Q

6 R510 3001050000000 |0Q

7 R513 3001050000000 |0Q

8 R515 3001050000000 |0Q

9 R516 3001050000000 |0Q
10 L116 3001060000000 |0Q
11 L423 3001060000000 |0Q
12 L433 3001060000000 [0Q
13 L519 3001060000000 [0Q
14 L612 3001060000000 |0Q
15 R119 3001060000000 |0Q
16 R121 3001060000000 [0Q
17 R139 3001060000000 |0Q
18 R409 3001060000000 |0Q
19 R420 3001060000000 |0Q
20 R427 3001060000000 [0Q
21 R453 3001060000000 [0Q
22 R502 3001060000000 [0Q
23 R609 3001060000000 [0Q
24 R615 3001060000000 |0Q
25 R619 3001060000000 (0Q
26 R622 3001060000000 |0Q
27 R623 3001060000000 |0Q
28 R129 3001051000000 |10Q
29 R133 3001051000000 |10Q
30 R429 3001060100000 [1Q
31 R441 3001060100000 [1Q
32 R455 3001061200000 |12Q
33 R107 3001061000000 |10Q
34 R109 3001061000000 |10Q
35 R436 3001061000000 |10Q
36 R130 3001051010000 |100Q
37 R132 3001051010000 |100Q
38 R106 3001061010000 |100Q
39 R117 3001061010000 |100Q
40 R437 3001061010000 |100Q
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41 R438 3001061010000 |100Q
42 R454 3001061010000 |100Q
43 R608 3001061010000 |100Q
44 R610 3001061010000 |100Q
45 R614 3001061010000 |100Q
46 R618 3001061010000 |100Q
47 R626 3001061010000 |100Q
48 R627 3001061010000 |100Q
49 R632 3001061010000 |100Q
50 R633 3001061010000 |100Q
51 R136 3001051020000 |1KQ
52 R145 3001051020000 |1KQ
53 R150 3001051020000 |1KQ
54 R154 3001051020000 |1KQ
55 R158 3001051020000 |1KQ
56 R161 3001051020000 |1KQ
57 R607 3001061020010 |1KQ
58 R613 3001061020010 |1KQ
59 R616 3001061020010 |1KQ
60 R620 3001061020010 |1KQ
61 R624 3001061020010 |1KQ
62 R625 3001061020010 |1KQ
63 R628 3001061020010 |1KQ
64 R134 3001051030000 |10KQ
65 R144 3001051030000 |10KQ
66 R147 3001051030000 |10KQ
67 R124 3001061030010 |10KQ
68 R404 3001061030010 |10KQ
69 R152 3001051040000 |100KQ
70 R423 3001051040000 |100KQ
71 R456 3001051040000 |100KQ
72 R457 3001051040000 |100KQ
73 R458 3001051040000 |100KQ
74 R459 3001051040000 |100KQ
75 R460 3001051040000 |100KQ
76 R514 3001051040000 |100KQ
77 R102 3001061040010 |100KQ
78 R104 3001061040010 |100KQ
79 R405 3001061040010 |100KQ
80 R406 3001061040010 |100KQ
81 R407 3001061040010 |100KQ
82 R410 3001061040010 |100KQ
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83 R412 3001061040010 |100KQ
84 R413 3001061040010 |100KQ
85 R414 3001061040010 |100KQ
86 R416 3001061040010 |100KQ
87 R417 3001061040010 |100KQ
88 R418 3001061040010 |100KQ
89 R509 3001051220000 |1.2KQ
90 R425 3001061220000 |1.2KQ
91 R430 3001061220000 |1.2KQ
92 R125 3001061500000 (15Q
93 R127 3001061500000 [15Q
94 R143 3001061500000 [15Q
95 R506 3001051510000 |150Q
96 R612 3001061520000 |1.5KQ
97 R617 3001061520000 |1.5KQ
98 R114 3001061530010 |15KQ
99 R115 3001061530010 |15KQ
100 R518 3001051820000 |1.8KQ
101 R151 3001051840000 |180KQ
102 R450 3001062030000 |20KQ
103 R122 3001062210000 |220Q
104 R123 3001062210000 |220Q
105 R118 3001062700000 (27Q
106 R108 3001061510000 |150Q
107 R128 3001061510000 |150Q
108 R504 3001052720000 |2.7KQ
109 R448 3001063030000 |30KQ
110 R451 3001063030000 |30KQ
111 R512 3001052210000 |220Q
112 R439 3001063310010 |330Q
113 R445 3001063310010 |330Q
114 R111 3001052220000 |2.2KQ
115 R142 3001061210000 |120Q
116 R419 3001065690000 |5.6Q
117 R110 3001063320000 |3.3KQ
118 R113 3001063320000 |3.3KQ
119 R426 3001063620000 |3.6KQ
120 R101 3001064320000 |4.3KQ
121 R501 3001054720000 |4.7KQ
122 R507 3001054720000 |4.7KQ
123 R103 3001064720000 |4.7KQ
124 R112 3001064720000 |4.7KQ
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125 R447 3001064720000 |4.7KQ
126 R149 3001054730000 |47KQ
127 R153 3001054730000 |47KQ
128 R606 3001064730000 |47KQ
129 R611 3001064730000 |47KQ
130 R621 3001064730000 |47KQ
131 R629 3001064730000 |47KQ
132 R630 3001064730000 |47KQ
133 R631 3001064730000 |47KQ
134 R635 3001064730000 |47KQ
135 R135 3001055100020 [51Q
136 R137 3001055100020 |51Q
137 R140 3001055100020 |51Q
138 R503 3001055100020 |51Q
139 R524 3001055100020 |510
140 R431 3001065100000 |51Q
141 R446 3001065100000 |51Q
142 R449 3001065100000 |[51Q
143 R520 3001055110000 |510Q
144 R444 3001065120000 |5.1KQ
145 R508 3001055610000 |560Q
146 R505 3001055620000 |5.6KQ
147 R519 3001055620000 |5.6KQ
148 R452 3001065630000 |56KQ
149 R138 3001066800000 |68Q
150 R126 3001066820000 |6.8KQ
151 R421 3001068210010 |820Q
152 R422 3001068210010 |820Q
153 R434 3001068210010 |820Q
154 R435 3001068210010 |820Q
155 R440 3001068210010 |820Q
156 R442 3001068210010 |820Q
157 R443 3001068210010 [820Q
158 R411 3001071010000 |100Q
159 R424 3001071010000 |100Q
160 R428 3001071010000 |100Q
161 R468 3001071010000 |100Q
162 R511 3001058220000 |8.2KQ
163 R105 3001068220000 |8.2KQ
164 R116 3001068220000 |8.2KQ
165 C182 3101051000020 |10PF
166 C183 3101051000020 |10PF
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167 C116 3101060100010 [1PF
168 C113 3101061000000 |10PF
169 C434 3101061000000 |10PF
170 C440 3101061000000 |10PF
171 C470 3101061000000 |10PF
172 C471 3101061000000 |10PF
173 C157 3101051010030 |100PF
174 C159 3101051010030 |100PF
175 Cle4 3101051010030 |100PF
176 Ci71 3101051010030 |100PF
177 C172 3101051010030 |100PF
178 C173 3101051010030 |100PF
179 C175 3101051010030 |100PF
180 C528 3101051010030 |100PF
181 C529 3101051010030 |100PF
182 C538 3101051010030 |100PF
183 C539 3101051010030 |100PF
184 C423 3101061010010 |100PF
185 C424 3101061010010 |100PF
186 C425 3101061010010 |100PF
187 C430 3101061010010 |100PF
188 C464 3101061010010 |100PF
189 C486 3101061010010 |100PF
190 C488 3101061010010 |100PF
191 C493 3101061010010 |100PF
192 Cc627 3101061010010 |100PF
193 C628 3101061010010 |100PF
194 C631 3101061010010 |100PF
195 C632 3101061010010 |100PF
196 C637 3101061010010 |100PF
197 C638 3101061010010 |100PF
198 C639 3101061010010 |100PF
199 C640 3101061010010 |100PF
200 C651 3101061010010 |100PF
201 C652 3101061010010 |100PF
202 C653 3101061010010 |100PF
203 C654 3101061010010 |100PF
204 C679 3101061010010 |100PF
205 C680 3101061010010 |100PF
206 Cc681 3101061010010 |100PF
207 C682 3101061010010 |100PF
208 C151 3101051020010 |1000PF
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209 C162 3101051020010 |1000PF
210 C168 3101051020010 |1000PF
211 C185 3101051020010 |1000PF
212 C195 3101051020010 |1000PF
213 C196 3101051020010 |1000PF
214 C509 3101051020010 |1000PF
215 C515 3101051020010 |1000PF
216 C525 3101051020010 |1000PF
217 C5h31 3101051020010 |1000PF
218 Cc407 3101061020000 |1000PF
219 C408 3101061020000 |1000PF
220 C485 3101061020000 |1000PF
221 C499 3101061020000 |1000PF
222 C602 3101061020000 |1000PF
223 C603 3101061020000 |1000PF
224 C605 3101061020000 |1000PF
225 C614 3101061020000 |1000PF
226 C615 3101061020000 |1000PF
227 C617 3101061020000 |1000PF
228 C625 3101061020000 |1000PF
229 C626 3101061020000 |1000PF
230 C633 3101061020000 |1000PF
231 C635 3101061020000 |1000PF
232 C636 3101061020000 |1000PF
233 C641 3101061020000 |1000PF
234 C642 3101061020000 |1000PF
235 C643 3101061020000 |1000PF
236 C644 3101061020000 |1000PF
237 c647 3101061020000 |1000PF
238 C650 3101061020000 |1000PF
239 C655 3101061020000 |1000PF
240 C656 3101061020000 |1000PF
241 C660 3101061020000 |1000PF
242 C661 3101061020000 |1000PF
243 C663 3101061020000 |1000PF
244 C666 3101061020000 |1000PF
245 C668 3101061020000 |1000PF
246 C669 3101061020000 |1000PF
247 C671 3101061020000 |1000PF
248 C672 3101061020000 |1000PF
249 C674 3101061020000 |1000PF
250 C675 3101061020000 |1000PF
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251 C677 3101061020000 |1000PF
252 C678 3101061020000 |1000PF
253 C683 3101061020000 |1000PF
254 C684 3101061020000 |1000PF
255 C685 3101061020000 |1000PF
256 C155 3101051030020 |0.01UF
257 C504 3101051030020 |0.01UF
258 C512 3101051030020 |0.01UF
259 C519 3101051030020 |0.01UF
260 C535 3101051030020 |0.01UF
261 C405 3101061030010 |0.01UF
262 C457 3101061030010 |0.01UF
263 C152 3101051040060 |0.1UF
264 C153 3101051040060 |0.1UF
265 C156 3101051040060 |0.1UF
266 C158 3101051040060 |0.1UF
267 C169 3101051040060 |0.1UF
268 C179 3101051040060 |0.1UF
269 C180 3101051040060 |0.1UF
270 cis1 3101051040060 |0.1UF
271 c184 3101051040060 |0.1UF
272 C194 3101051040060 |0.1UF
273 C197 3101051040060 |0.1UF
274 C505 3101051040060 |0.1UF
275 C506 3101051040060 |0.1UF
276 C510 3101051040060 |0.1UF
277 C511 3101051040060 |0.1UF
278 C514 3101051040060 |0.1UF
279 C516 3101051040060 |0.1UF
280 C533 3101051040060 |0.1UF
281 C534 3101051040060 |0.1UF
282 C536 3101051040060 |0.1UF
283 C537 3101051040060 |0.1UF
284 C540 3101051040060 |0.1UF
285 C541 3101051040060 |0.1UF
286 C546 3101051040060 |0.1UF
287 C547 3101051040060 |0.1UF
288 C102 3101061040010 |0.1UF
289 C104 3101061040010 |0.1UF
290 c1o7 3101061040010 |0.1UF
291 C123 3101061040010 |0.1UF
292 C126 3101061040010 |0.1UF
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293 C129 3101061040010 |0.1UF
294 C165 3101061040010 |0.1UF
295 C401 3101061040010 |0.1UF
296 C409 3101061040010 |0.1UF
297 C411 3101061040010 |0.1UF
298 C467 3101061040010 |0.1UF
299 C468 3101061040010 |0.1UF
300 C473 3101061040010 |0.1UF
301 C474 3101061040010 |0.1UF
302 C475 3101061040010 |0.1UF
303 C482 3101061040010 |0.1UF
304 C483 3101061040010 |0.1UF
305 C604 3101061040010 |0.1UF
306 C606 3101061040010 |0.1UF
307 C618 3101061040010 |0.1UF
308 C623 3101061040010 |0.1UF
309 C648 3101061040010 |0.1UF
310 C658 3101061040010 |0.1UF
311 C659 3101061040010 |0.1UF
312 C667 3101061040010 |0.1UF
313 C673 3101061040010 |0.1UF
314 L424 3101061040010 |0.1UF
315 C543 3101051050160 |1luF
316 C550 3101051050160 |1uF
317 C601 3101061050020 |1UF
318 C613 3101061050020 |1UF
319 C616 3101061050020 |1UF
320 C634 3101061050020 |1UF
321 C645 3101061050020 |1UF
322 C646 3101061050020 |1UF
323 C649 3101061050020 |1UF
324 C657 3101061050020 |1UF
325 C662 3101061050020 |1UF
326 C670 3101061050020 |1UF
327 C676 3101061050020 |1UF
328 C664 3101081060010 |10UF
329 C665 3101081060010 |10UF
330 c427 3101061200000 |12PF
331 C481 3101061200000 |12PF
332 C523 3101051500020 |15PF
333 C119 3101061500010 |15PF
334 C420 3101061500010 |15PF
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335 L430 3101061500010 |15PF
336 C462 3101061590010 |1.5PF
337 C545 3101055600000 |56PF
338 Cl61 3101051800010 |18PF
339 C524 3101051800010 |18PF
340 R157 3101051800010 |18PF
341 C150 3101061800000 (18PF
342 C487 3101061800000 |18PF
343 C518 3101051810020 |180PF
344 C527 3101052200010 |22PF
345 C530 3101052200010 |22PF
346 C542 3101052200010 |22PF
347 C134 3101062200010 |22PF
348 C503 3101052210020 |220PF
349 C109 3101062210000 |220PF
350 C117 3101062210000 |220PF
351 C131 3101062210000 |220PF
352 C148 3101062210000 |220PF
353 C402 3101062210000 |220PF
354 C410 3101062210000 |220PF
355 C412 3101062210000 |220PF
356 C466 3101062210000 |220PF
357 C460 3101062490000 |2.4PF
358 Cl14 3101062700010 |27PF
359 Cl44 3101062700010 |27PF
360 C465 3101062700010 |27PF
361 C133 3101060300010 |3PF
362 C135 3101060300010 |3PF
363 C136 3101060300010 |3PF
364 C142 3101060300010 [3PF
365 C441 3101060300010 [3PF
366 C508 3101050300000 [3PF
367 C532 3101053000010 |30PF
368 C112 3101063590000 |3.5PF
369 C115 3101063590000 |3.5PF
370 C149 3101063590000 |3.5PF
371 cinn 3101063690000 |3.6PF
372 C139 3101063690000 |3.6PF
373 C143 3101063690000 |3.6PF
374 C416 3101063690000 |3.6PF
375 C417 3101063690000 |3.6PF
376 C418 3101063690000 |3.6PF
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377 C421 3101063690000 |3.6PF
378 C422 3101063690000 |3.6PF
379 C426 3101063690000 |3.6PF
380 C428 3101063690000 |3.6PF
381 C429 3101063690000 |3.6PF
382 C437 3101063690000 |3.6PF
383 C472 3101063690000 |3.6PF
384 C127 3101063300000 (33PF
385 C137 3101063300000 |33PF
386 C118 3101063900000 |39PF
387 C517 3101053920000 3900PF
388 C415 3101060400010 |4PF
389 C435 3101060400010 |4PF
390 C501 3101054700010 |47PF
391 C556 3101054700010 |47PF
392 C147 3101064700000 |47PF
393 C163 3101054710010 |470PF
394 C198 3101054710010 |470PF
395 C507 3101054710010 |470PF
396 C513 3101054710010 |470PF
397 C521 3101054710010 |470PF
398 C549 3101054710010 |470PF
399 c1o1 3101064710000 |470PF
400 C103 3101064710000 |470PF
401 C105 3101064710000 |470PF
402 C106 3101064710000 |470PF
403 Cc108 3101064710000 |470PF
404 C122 3101064710000 |470PF
405 C125 3101064710000 |470PF
406 C130 3101064710000 |470PF
407 C456 3101064710000 |470PF
408 C458 3101064710000 |470PF
409 Cl21 3101051040010 |0.1UF
410 C186 3101051590000 |1.5PF
411 C166 3101062240000 |0.22UF
412 C176 3101071050160 |1UF
413 C160 3101050700010 |7PF
414 C128 3101060500010 |5PF
415 C132 3101060500010 |5PF
416 C442 3101060500010 |5PF
417 C443 3101060500010 |5PF
418 C469 3101060500010 |5PF
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419 C140 3101060900010 |9PF
420 C433 3101060900010 |9PF
421 C439 3101060900010 |9PF
422 C476 3101060900010 |9PF
423 C526 3101050600010 |6PF
424 C436 3101060600010 |6PF
425 R432 3101060600010 |6PF
426 C170 3101066830000 |0.068UF
427 C190 3101066830000 |0.068UF
428 C432 3101060800010 |8PF
429 C438 3101060800010 |8PF
430 C431 3101060200010 |2PF
431 C461 3101060200010 |2PF
432 C522 3101072240000 |0.22UF
433 C189 3101074740000 |0.47UF
434 C548 3104071050070 |1UF
435 C110 3104074750070 |4.7UF
436 C178 3104071060070 |10UF
437 C520 3104071060070 |10UF
438 L110 3217106121000 |120nH
439 L416 3210209102010 |1uH
440 L505 3213212103000 |10uH
441 L506 3213212103000 |10uH
442 R155 3210105100000 |10nH
443 L419 3217106150000 |15nH
444 L420 3217106150000 |15nH
445 L421 3217106150000 |15nH
446 L106 3237199120000 |12.5nH
447 L117 3237199080000 |8nH
448 L404 3217106120010 |12nH
449 L405 3217106120010 |12nH
450 L406 3217107120000 |12nH
451 L407 3217107120000 |12nH
452 L408 3217107120000 |12nH
453 L409 3217107120000 |12nH
454 L410 3217107120000 |12nH
455 L411 3217107120000 |12nH
456 L413 3217107120000 |12nH
457 L414 3217107120000 |12nH
458 L415 3217107120000 |12nH
459 L124 3210106150000 |15nH
460 L412 3210106150000 |15nH
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461 L403 3213209151000 (150nH

462 L113 3210306180000 |18nH

463 L429 3212206181000 |180nH

464 L507 3217607221000 |220nH

465 L516 3213212332000 |3.3uH

466 L418 3210306220000 |22nH

467 L119 3214307270010 |27nH

468 L107 3217607330000 |33nH

469 C479 3210406331000 |330nH

470 L425 3210406331000 |330nH

471 L517 3210406331000 (330nH

472 L518 3213306332000 |3.3uH

473 L112 3210306470000 |47nH

474 L427 3210306470000 |47nH

475 L511 3210406471000 |470nH

476 L101 3217107471010 |470nH

477 L104 3217107471010 |470nH

478 L105 3217107471010 |470nH

479 L109 3217107471010 |470nH

480 L111 3217107471010 |470nH

481 L114 3217107471010 |470nH

482 L118 3217107471010 |470nH

483 L120 3217107471010 |470nH

484 L610 3213209471000 |470nH

485 L128 3213306561000 |0.56uH

486 R517 3213306561000 |0.56uH

487 L102 3221506601000 |Ferrite bead
488 L103 3221506601000 |Ferrite bead
489 L108 3221506601000 |Ferrite bead
490 L121 3221506601000 |Ferrite bead
491 L122 3221506601000 |Ferrite bead
492 L123 3221506601000 |Ferrite bead
493 L125 3221506601000 |Ferrite bead
494 L126 3221506601000 |Ferrite bead
495 L127 3221506601000 |Ferrite bead
496 L401 3221506601000 |Ferrite bead
497 L402 3221506601000 |Ferrite bead
498 L417 3221506601000 |Ferrite bead
499 L422 3221506601000 |Ferrite bead
500 L501 3221506601000 |Ferrite bead
501 L502 3221506601000 |Ferrite bead
502 L503 3221506601000 |Ferrite bead
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503 L504 3221506601000 |Ferrite bead
504 L508 3221506601000 |Ferrite bead
505 L509 3221506601000 |Ferrite bead
506 L510 3221506601000 |Ferrite bead
507 L512 3221506601000 |Ferrite bead
508 L513 3221506601000 |Ferrite bead
509 L514 3221506601000 |Ferrite bead
510 L515 3221506601000 |Ferrite bead
511 L601 3221506601000 |Ferrite bead
512 L602 3221506601000 |Ferrite bead
513 L603 3221506601000 |Ferrite bead
514 L604 3221506601000 |Ferrite bead
515 L605 3221506601000 |Ferrite bead
516 L606 3221506601000 |Ferrite bead
517 L607 3221506601000 |Ferrite bead
518 L608 3221506601000 |Ferrite bead
519 L609 3221506601000 |Ferrite bead
520 L611 3221506601000 |Ferrite bead
521 L426 3213306821000 |0.82uH

522 D102 3303240000000 |Switching diode
523 D110 3303240000000 |Switching diode
524 D501 3303240000000  |Switching diode
525 D401 3304010100890 |Varactor
526 D402 3304010100890 |Varactor
527 D403 3304010100890 |Varactor
528 D405 3304010100890 |Varactor
529 D406 3304010100890 |Varactor
530 D407 3304010100890 |Varactor
531 D409 3304010100890 |Varactor
532 D410 3304010100890 |Varactor
533 D411 3304010100890 |Varactor
534 D412 3304010100890 |Varactor
535 D413 3304010100890 |Varactor
536 D414 3304010100890 |Varactor
537 D415 3304010100890 |Varactor
538 D416 3304010100890 |Varactor
539 D417 3304010100890 |Varactor
540 D418 3304010100890 |Varactor
541 D419 3304010100890 |Varactor
542 D420 3304010100890 |Varactor
543 D421 3304010100890 |Varactor
544 D422 3304010100890 |Varactor
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545 D423 3304010100890 |Varactor

546 D424 3304010100890 |Varactor

547 D425 3304010100890 |Varactor

548 D426 3304010100890 |Varactor

549 D101 3304060300050 |Varactor

550 D103 3304060300050 |Varactor

551 D104 3304060300050 |Varactor

552 D105 3304060300050 |Varactor

553 D106 3304060300050 |Varactor

554 D107 3304060300050 |Varactor

555 D108 3304060300050 |Varactor

556 D109 3304060300050 |Varactor

557 D502 3304060300050 |Varactor

558 D503 3304060300010 |Varactor

559 D404 3399990000260 |Rectifier diode

560 D408 3399990000260 |Rectifier diode

561 Q102 3503010000010 |P-MOSFET

562 Q101 3408002000080 |NPN transistor

563 Q107 3408002000080 |NPN transistor

564 Q105 3404006000000 |NPN transistor

565 Q106 3404006000000 |NPN transistor

566 Q402 3404006000000 |NPN transistor

567 Q403 3404006000000 |NPN transistor

568 Q401 3404999000000 |NPN transistor

569 Q104 3403003000060 |NPN transistor

570 Q502 3403003000060 |NPN transistor

571 Q601 3403002000000 |PNP transistor

572 Q604 3403002000000 |PNP transistor

573 Q503 3408002000000 |NPN transistor

574 Q602 3403008000010 |Bias resistor transistor
575 Q603 3403008000010 |Bias resistor transistor
576 U402 3601039000060 |LNA amplifier

577 U602 3608015000060 |Power management IC
578 U603 3608015000060 |Power management IC
579 U606 3608015000060 |Power management IC
580 U601 3608006000000 |Power management IC
581 U604 3608006000000 |Power management IC
582 U605 3608006000000 |Power management IC
583 U105 3616010000000 |Switch IC

584 U101 3604019000000 |PLLIC

585 U103 3616059000000 |Switch IC

586 U106 3605002057090 |Operational amplifier
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587 U403 3609014000010 |Mixer

588 U501 3603999000000 |IF processor IC

589 U401 3605008001690 |Operational amplifier

590 Q103 3499000000150 |Composite transistor

591 X101 3701019250030 |Temperature compensated crystal oscillator
592 7401 3802733540030 |Crystal filter
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10.8 Troubleshooting Flow Chart

Receiver Circuit

No RX

9V3A output is
normal? [1]

9V1A output is
normall [2]

Check Q601 and Q604

Check baseband power
supply

Check U603

No
U603 output is >
normall [3]
Yes
No

U604 and U605 output
is normal [4]

>

Check U604 and U605

2nd LO CV voltage
is normall [5]

Check
Q502 and Q503

Yes

U501 PIN47
IF input is normal? [6]

Check U501 and
peripheral parts

LO amplitude is normal? [7

Check VCO
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Description of Normal Situations:

[1] About 9.3V for receiver board.

[2] About 9.1V for pin 2 of Q601 and Q604.

[3] About 5V for pin 5 of U603.

[4] About 3.3V for pin 5 of U604 and U605.

[5] Normal CV voltage is 0.7-1.5V. The test point is TP504.

[6] Disconnect the front-end circuit and input 73.35MHz IF signal at pin 47 of U501; the sensitivity
should be about-107dBm.

[7] Amplitude of 1% LO is 16-19dBm.
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Transmitter Circuit

No power output

Any APC output?

No
44 Check the baseband board

Yes

) Check the exciter
Transient Exciter output?

current >2A board

Replace PD85035

Check PCB 9.3V power supply

transistor voltage >9V

Yes
——p| Replace RD01 and RD0O7

RD01 and RDO7’s

Vgg>0.5V

Check the control circuit
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FGU Circuit

FGU check

i

Replace U207 and
U208 of exciter board
or replace U601 and

U602 of receiver board

5V/I3V3A voltage is
normal? [1]

Check D101, D103, D104, D105, D107,
D108, D109 and D110 of exciter or
check D101, D103, D104, D105, D106,
D107, D108 and D119 and peripheral

Q101/Q107 o
exciter or
Q101/Q107 of
receiver is

VCO oscillates? [2]

circuit.
Yes
Replace Q101
and Q107
Y
No Check th
CV voltage is normal? [4] Feedback is normal? [5] e dbzgk cifcuit
Replace Q105/Q106/Q108 o 19.2MHz crystal Check 19.2MHz
Q105, Q106 or exciter or Q105/Q106 of 6scillates? circuit
Q108 eceiver is normal?[6

Check Q105, Q106 and

Q108 of exciter or check
Q105 and Q106 of Check the data
. : circuit of the
receiver or peripheral L
s control circuit.
circuit.
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Description of Normal Situations:

[1] VCO:5V; PLL: 3.3V,

[2] Frequency output for low VCO is 435~500MHz, and 470~535MHz for high VCO. The power
output amplitude for both is -8~18dBm;

[3] CV voltage of Q101 and Q107: about 4V; the voltage difference between base voltage and emitter
voltage is about 0.6V,

[4] Normal CV voltage is 0.6V-4.4V,

[5] Normal feedback amplitude is -8~-17dBm,;

[6] CV voltage of Q105, Q106 and Q108: about 6V; the voltage difference between base voltage and

emitter voltage is about 0.6V;

202



Hytera Service Manual

11.UHF3 (350-400MH2z) Information
11.1 TX Circuit

The TX circuit consists of power amplifier (PA) circuit, power control circuit, diagnosis and detection
circuit and protection circuit. It is to amplify the RF signal from exciter module to 50W, which then will be
output via the antenna. The power control circuit is used for keeping the RF power of antenna at a fixed
level. For the diagnosis and detection circuit, it detects the current TX power, antenna VSWR and
transmitter temperature, and sends the detection result to the repeater’s control unit for monitoring the
transmitter status. The role of protection circuit is to protect the power amplifier from being damaged due

to high temperature or VSWR.
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Figure 11-1 Block Diagram of PA Board
PA Module

PA module of transmitter consists of a 3-stage PA unit: pre-driver stage (Q401), driver stage (Q402) and
final-stage (Q403 and Q404). Q401 and Q402 form the driver circuit, whose gain can be adjusted via the

APC circuit, ensuring a constant RF power output of 50W.
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Pre-driver Stage PA
This PA unit is a LDMOS power tube (Q401). It can amplify the 13dBm RF signals from exciter unit to

30dBm, which then will be sent to driver-stage PA via L-C network.
Driver Stage PA
This PA unit is a LDMOS power tube (Q402). It can further amplify the RF signals from Q401 to 38dBm,

which is then sent to final-stage PA.
Final-stage PA
This PA unit consists of two LDMOS power tubes (Q403 and Q404). It can reduce the Q value of power

input/output network and expand the bandwidth of PA circuit, ensuring PA circuit performance.
Harmonic Suppression filter

The harmonic filter of transmitter is a four-order LPF filter comprising C452, L410, C456, C542, L412,
C459, C460, C461, C462, L413, C465, L414 and C466. It can decrease the harmonic component by

increasing the out-of-band rejection capability.
Directional Coupler

The role of directional coupler is to detect forward and reverse power, so as to monitor and diagnose the
operating status of transmitter. The forward power passes through a m-type attenuator, and then goes
into the logarithmic amplifier, where it can automatically limit the output power of the transmitter to a
relatively constant value (50W) according to the preset power level “Vset”. After going to the
analog-to-digital converter (ADC) on the baseband board via the diode D402, the forward power is used
to calculate the current TX power of the transmitter, which will be displayed in the diagnosis software in a
real-time way. The directional coupler locates behind the LPF and is near the antenna output end. It is
used to detect the reverse power. After going to the ADC on the baseboard via the diode D401, the
reverse power is used to calculate the VSWR of antenna connector. An alarm will be generated when
the VSWR is larger than the set threshold. Both forward and reverse detection voltages are calculated
via a differential amplifier circuit (U407A). The output value is used to control the power level “Vset”.

When the VSWR is too high, the TX power will be reduced to avoid damage to the PA.
Power Control

The transmitter power is controlled by power control circuit composed of logarithmic amplifier and
directional coupler. After the transmitter power passes through the directional coupler, the detected RF
signal goes to RF_IN of logarithmic amplifier via the Pi-type attenuator. Then the detected RF signal will
adjust the output “Vapc” of logarithmic amplifier in a real time way based on the current power level
“Vset”, so as to control the bias voltage at the gates of Q401 and Q402 and to ensure a constant output
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power.
Temperature Protection

The thermistor RT402 is close to the heat sink pad of the final-stage amplifier, and is used to detect the
current temperature of the heat sink. When the temperature of heat sink rises to the default value, the
fan will run; when the temperature drops to a certain level, the fan will stop running.

When the temperature is above °C, the control unit will send an alarm signal. If the temperature rises
continuously, the temperature protection circuit (U407B) will output a control voltage, to reduce the
power level Vset, thus reducing the transmitter power and protecting the PA. When the temperature falls

below °C, Vset and transmitter power will restore to their normal levels. Naturally, the alarm will dissolve.
Low-voltage and Over-voltage Protection

The control unit detects the voltage of system power supply in a real time way. When the voltage is
below 12V, the control unit will reduce the TX power to 30W, ensuring no damage to the driver amplifier
of transmitter. When the voltage is above 14.6V, it will reduce the power level to 40W, ensuring no

damage to the final-stage amplifier of transmitter.

11.2 RX Circuit
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Figure 11-2 Block Diagram of Receiver Circuit
The receiver circuit mainly comprises the RF band-pass filter, low-noise amplifier, mixer, IF filter, IF
amplifier and IF processor.
Front-end Circuit
The HF signal from the low-pass filter passes through the electrically tunable band-pass filter controlled
via TV level, to remove out-of-band interference signal and to send wanted band-pass signal to the

low-noise amplifier (U402). The amplified signal goes to a band-pass filter controlled via TV level, to
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remove out-of-band interference signal generated during amplification, and to send wanted HF signal to
the mixer.

The wanted signal passes through the RF band-pass filter and low-noise amplifier and goes to the mixer
(U403). Meanwhile, the first local oscillator (LO) signal generated by VCO passes through the low-pass
filter and also goes to the mixer. In the mixer, the wanted signal and the first LO signal are mixed to
generate the first IF signal (73.35MHz). Then the signal passes through the LC to suppress carrier other
than the first IF signal, and to increase the isolation between the mixer and the IF filter. After that, the first
IF signal goes to crystal filter (Z401) for filtering, and is sent to the two-stage IF amplifier circuit for
amplification. Then the amplified signal goes to the IF processor U501 for further processing.

Rear-end Circuit

MXOF MXON IFZP IFZN GCP GCN

DAC ‘ AGC AD9E64
SSI TO OMAP

>

IF input
DECIMATION

—iFiNE
e FILTER FORMATTING/SSI DOUTA
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——————FREF£
CONTROL LOGIC
L Y
Lo VOLTAGE
16.8MHZ SYN CLKSYN REFERENCE
Reference - SFI
frequency

IOUTLI LOPfL:N(’/ 1oUT

LO VCO AND
LOOF FILTER LOOP FILTER

CLKN VREFP VCM VREFN PC PD PE

SYNCE

Figure 11-3 Diagram of IF Processor
The first IF signal (73.35MHz) output by the IF amplifier goes into U501 via Pin 47, where the signal is
converted to the second IF signal (2.25MHz). Then the signal is converted to digital signal via ADC
sampling, and output via the SSI interface. Finally, the digital signal is sent to DSP (OMAP5912) for
demodulation.
U501 employs reference frequency of 19.2MHz and shares the crystal with OMAP. The second LO VCO
comprises an oscillator, a varactor and some other components, to provide the 71.1/75.6MHz LO signal.

The 18MHz clock frequency is generated by the LC resonance loop.

11.3 Frequency Generation Unit (FGU)

The repeater has two FGUs. One is RX FGU providing the first LO frequency for the RX system; the
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other is TX FGU providing carrier and exciter signal for the TX system. They work simultaneously, but
are locked at different frequencies.
Both RX FGU and TX FGU mainly consist of a reference crystal oscillator, a PLL, a VCO and a buffer

amplifier. The PLL data is configured via OMAP.

MOD_H
MCBSP :’> DAC

OMAP

MOD_H

vcoz —

MCSI

Sky72310

Figure 11-4 Block Diagram of Transmitter

MCBSP |~ DAC

OMAP

LPF vCol

|
SPI Sky72310 D ﬂ RXLO>

vcoz —

LPE

=

Figure 11-5 Block Diagram of Receiver

Reference Oscillator

The reference crystal oscillator is a temperature compensated crystal oscillator with a frequency of
19.2MHz. You can control the oscillator by adjusting the DC voltage output by the digital-to-analog
converter, so as to ensure frequency accuracy.

PLL IC

The PLL is a fractional frequency divider (SKY72310), which consists of the pre-divider, programmable
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divider, phase detector, charge pump and etc. The voltage of analog circuit and digital circuit of PLL IC is

3.3V voltage, while the voltage of charge pump is 5V. See the following figure:

Data - - Registers
. PDVCharge Pum
Clock =] Serial MSBILSBDividend | Divider | Mo e ey | O Mux Out
Interface Contral
& - :
|
Mod_in !
Modulation ! -
Unit : Mux Mux_out
|
¥ | -
_‘.l';: 1
18-Bit |
I
! :
i L
Fractional
Unit - - - Reference
Frequency
+ Oscillator
Fuco_main M
- - Main ... Main L
G Fvco_main Divider | ™ Divider
'y T
Fpd_main ¥ Fref_main
Main
Phase/Freq.
Detector Fraf
and
Charge Pump Reference
Frequency
Oscillator

N CPout_main ‘{D}‘

Lock Detection or LO/PS_main
Power Steering

Figure 11-6 Block Diagram of PLL IC
SKY72310's role is to generate appropriate frequency based on the data transmitted by OMAP of
baseband board. The 19.2MHz frequency generated by the reference crystal oscillator goes into the PLL,
to generate the reference frequency. Meanwhile, the frequency generated by VCO goes into PLL for
frequency division. The resulting frequency will be compared with reference frequency in terms of phase
difference in the phase detector. After comparison, the resulting frequency is converted to CV voltage via
the loop filter, to control the output frequency of VCO. In addition, as a key component of the modulation
circuit, PLL can directly obtain data from the MCSI port of OMAP for modulation.
VCO
The VCO for RX unit comprises two transistors (Q101 and Q107), a varactor and four Colpitts oscillators.
Q105 and Q106 are the buffer amplifiers for the RX unit.
The VCO for exciter unit comprises two transistors (Q101 and Q107), a varactor and four Colpitts

oscillators. Q105 and Q106 are the buffer amplifiers for the exciter unit.
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11.5 Block Diagram

RD98X Block Diagram (PA Section)
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Service Manual

11.7 Parts List

Power Amplifier

No. Ref. No. Part No. Description
1 C401 3101071010000 |100PF
2 Ca14 3101071010000 |100PF
3 ca17 3101071010000 |100PF
4 C492 3101071010000 |100PF
5 C497 3101071010000 |100PF
6 C500 3101071010000 |100PF
7 C517 3101071010000 |100PF
8 C540 3101071010000 |100PF
9 C545 3101071010000 |100PF
10 C403 3212106180000 |18nH
11 C422 3101070800010 |8PF

12 R433 3101070800010 |8PF

13 R456 3101070800010 |8PF

14 C512 3101074700000 [47PF
15 C413 3101062210000 [220PF
16 C478 3101062210000 [220PF
17 C489 3101062210000 [220PF
18 C501 3101062210000 [220PF
19 C527 3101062210000 |220PF
20 C554 3101062210000 [220PF
21 C559 3101062210000 |220PF
22 C563 3101062210000 |220PF
23 C564 3101062210000 [220PF
24 C570 3101062210000 [220PF
25 C415 3101071020010 |1000PF
26 C419 3101071020010 |1000PF
27 C472 3101071020010 |1000PF
28 C486 3101071020010 [1000PF
29 C495 3101071020010 |1000PF
30 C513 3101071020010 |1000PF
31 C525 3101071020010 |1000PF
32 C547 3101071020010 |1000PF
33 C418 3101072210010 [220PF
34 C483 3101072210010 [220PF
35 C498 3101072210010 [220PF
36 C499 3101072210010 [220PF
37 C532 3101072210010 [220PF
38 C548 3101072210010 |220PF
39 C425 3101071200000 |12PF
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No. Ref. No. Part No. Description
40 C424 3101073300000 |[33PF
41 C410 3101071500000 [15PF
42 C421 3101071500000 [15PF
43 C426 3101071500000 [15PF
44 C429 3101071500000 [15PF
45 C438 3101071500000 [15PF
46 C439 3101071500000 [15PF
47 C427 3101072400000 [24PF
48 C430 3101371010000 [100pF
49 C431 3101371010000 |100pF
50 C432 3101081800010 |18pF
51 C433 3101081800010 |18pF
52 C434 3101083900010 |39pF
53 C435 3101083900010 |39pF
54 C445 3101371200000 |12pF
55 C449 3101371200000 |12pF
56 C443 3101375690000 [5.6pF
57 C456 3101375690000 |5.6pF
58 C460 3101375690000 |5.6pF
59 C448 3101372200000 |22pF
60 C440 3101372400000 |24pF
61 C441 3101372400000 |24pF
62 C446 3101372400000 |24pF
63 c4a47 3101372400000 |24pF
64 C450 3101372400000 |24pF
65 C451 3101372400000 |24pF
66 C453 3101370200000 |2pF
67 C458 3101370200000 |2pF
68 C461 3101370200000 |2pF
69 C463 3101370200000 |2pF
70 C466 3101370200000 |2pF
71 C462 3101378290000 |8.2pF
72 C457 3101370100000 |1pF
73 C464 3101370100000 |1pF
74 C542 3101370100000 |1pF
75 C452 3101370300000 |3pF
76 C459 3101370300000 |3pF
77 C465 3101370300000 |3pF
78 c467 3101374710000 [470pF
79 L409 3101374710000 |470pF
80 C473 3101071040000 |0.1UF
81 C494 3101071040000 [0.2UF
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No. Ref. No. Part No. Description
82 C496 3101071040000 |0.3UF
83 C516 3101071040000 |0.4UF
84 C522 3101071040000 |0.5UF
85 C524 3101071040000 [0.6UF
86 C544 3101071040000 [0.7UF
87 C474 3101061040010 [0.1UF
88 C484 3101061040010 [0.1UF
89 C488 3101061040010 [0.1UF
90 C503 3101061040010 [0.1UF
91 C514 3101061040010 [0.1UF
92 C518 3101061040010 |0.1UF
93 C526 3101061040010 |0.1UF
94 C530 3101061040010 |0.1UF
95 C555 3101061040010 |0.1UF
96 C558 3101061040010 [0.1UF
97 C560 3101061040010 [0.1UF
98 C571 3101061040010 [0.1UF
99 C475 3101061010010 |100PF
100 C485 3101061010010 |100PF
101 C519 3101061010010 |100PF
102 C538 3101061010010 |100PF
103 C539 3101061010010 |100PF
104 C565 3101061010010 |100PF
105 C476 3101062220010 [2200PF
106 C408 3101061020000 [1000PF
107 C412 3101061020000 [1000PF
108 C477 3101061020000 |1000PF
109 C502 3101061020000 |1000PF
110 C504 3101061020000 |1000PF
111 C529 3101061020000 |1000PF
112 C552 3101061020000 |1000PF
113 C557 3101061020000 |1000PF
114 C566 3101061020000 [1000PF
115 C567 3101061020000 [1000PF
116 C569 3101061020000 [1000PF
117 C491 3101081040010 [0.1UF
118 C505 3101061030010 |0.01UF
119 C520 3101061030010 |0.01UF
120 C523 3101061030010 |0.01UF
121 C506 3212106100000 |10nH
122 C508 3101071030010 |0.01UF
123 C553 3101071030010 [0.01UF
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124 C515 3104994750020 |4.7uF

125 C536 3104994750020 |4.7uF

126 C521 3104086850030 [6.8UF

127 C551 3104086850030 [6.8UF

128 C528 3104086840020 [0.68UF

129 C531 3101061050000 |1UF

130 C533 3101071050160 |1UF

131 C534 3101072220010 [2200PF

132 C535 3101064740000 |0.47UF

133 C537 3101064740000 |0.47UF

134 C546 3104993360000 |33uF

135 C482 3101064720000 |4700PF

136 D401 3609030000000 |Schottky diode
137 D402 3609030000000 |Schottky diode
138 D405 3303010500040 [Switching diode
139 D406 3302030500030 |Zener diode
140 D407 3303010500290 [Switching diode
141 D408 3303030100010 |Switching diode
142 L402 3231351660000 [33nH

143 L415 3217112180000 |(18nH

144 L432 3213212390000 [39nH

145 L403 3221513600000 |Ferrite bead
146 L419 3221513600000 |Ferrite bead
147 L422 3221513600000 |Ferrite bead
148 L423 3221513600000 |Ferrite bead
149 L424 3221513600000 |Ferrite bead
150 L426 3221513600000 |Ferrite bead
151 L427 3221513600000 |Ferrite bead
152 L428 3221513600000 |Ferrite bead
153 L433 3221513600000 |Ferrite bead
154 L404 3231351680000 |47nH

155 L407 3101071800000 |18PF

156 L408 3231803050000 [16nH

157 L410 3233099160000 [16nH

158 L412 3233099160000 [16nH

159 L413 3233099160000 |16nH

160 L414 3233099160000 |16nH

161 L417 3213306102000 |1uH

162 L418 3213306102000 |luH

163 L420 3221507600000 |Ferrite bead
164 L421 3221507600000 |Ferrite bead
165 Q401 3504990000010 |PA MOSFET
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166 Q402 3504990000020 |PA MOSFET
167 Q408 3403008000010 |[Bias resistor transistor
168 Q409 3403008000010 |[Bias resistor transistor
169 R455 3001064730000 [47KQ
170 R485 3001064730000 [47KQ
171 RT401 3001064730000 [47KQ
172 R535 3001063320000 (3.3KQ
173 R538 3001063320000 (3.3KQ
174 R401 3001072200000 [22Q
175 R402 3001072210000 [220Q
176 R403 3001072210000 |220Q
177 R513 3001061010000 (100Q
178 R519 3001061010000 (100Q
179 R406 3001064700000 |47Q
180 R407 3001065130000 [51KQ
181 R435 3001065130000 [51KQ
182 R458 3001065130000 [51KQ
183 R408 3001061030000 |10KQ
184 R506 3001061030000 |10KQ
185 R532 3001061030000 |10KQ
186 R534 3001061030000 |10KQ
187 R517 3001062240000 [220KQ
188 R533 3001062240000 [220KQ
189 R409 3001065620010 [5.6KQ
190 R449 3001065620010 [5.6KQ
191 R410 3001071030000 [10KQ
192 R416 3001084790000 |4.7Q
193 R417 3001084790000 |4.7Q
194 R418 3001084790000 |4.7Q
195 R419 3001084790000 |4.7Q
196 R420 3001084790000 |4.7Q
197 R421 3001084790000 4.7Q
198 R422 3001084790000 4.7Q
199 R423 3001084790000 4.7Q
200 R463 3001084790000 4.7Q
201 R424 3001082700000 [27Q
202 R428 3001082700000 [27Q
203 R429 3001088200010 [82Q
204 R425 3001081010000 (100Q
205 R426 3001081010000 (100Q
206 R430 3001081010000 (100Q
207 R444 3001075100000 [51Q
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No. Ref. No. Part No. Description
208 R446 3001075100000 [51Q
209 C471 3001071000000 |10Q
210 R443 3001071000000 |10Q
211 R472 3001071000000 [10Q
212 R473 3001071000000 [10Q
213 R503 3001071000000 [10Q
214 R504 3001071000000 (10Q
215 R437 3001063310010 (330Q
216 R460 3001063310010 [330Q
217 R436 3001060000000 |0Q
218 R438 3001060000000 |0Q
219 R440 3001060000000 |0Q
220 R452 3001060000000 |0Q
221 R459 3001060000000 |0Q
222 R461 3001060000000 |0Q
223 R478 3001060000000 |0Q
224 R480 3001060000000 |0Q
225 R486 3001060000000 |0Q
226 R487 3001060000000 |0Q
227 R496 3001060000000 |0Q
228 R526 3001060000000 |0Q
229 R537 3001060000000 |0Q
230 R493 3210306560000 |56nH
231 R494 3210306560000 [56nH
232 R495 3210306560000 [56nH
233 R497 3210306560000 [56nH
234 R528 3210306560000 |56nH
235 R529 3210306560000 |56nH
236 R439 3001062200000 |22Q
237 C405 3001070000000 |0Q
238 C420 3001070000000 |0Q
239 R404 3001070000000 |0Q
240 R414 3001070000000 |0Q
241 R415 3001070000000 |0Q
242 R432 3001070000000 |0Q
243 R441 3001070000000 |0Q
244 R442 3001070000000 |0Q
245 R462 3001070000000 |0Q
246 R464 3001070000000 |0Q
247 R466 3001070000000 |0Q
248 R477 3001070000000 |0Q
249 R482 3001070000000 |0Q
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250 R492 3001070000000 |0Q

251 R505 3001070000000 |0Q

252 R448 3001063620000 [3.6KQ

253 R454 3001063930000 [39KQ

254 C470 3001078200000 (82Q

255 R465 3001061020000 |1KQ

256 R520 3001061020000 [1KQ

257 R521 3001061020000 [1KQ

258 R467 3001080190000 [0.1Q

259 R468 3001080190000 [0.1Q

260 R469 3001080190000 [0.1Q

261 R470 3001080190000 [0.1Q

262 R471 3001076810000 |680Q

263 R475 3001161510010 (150Q

264 R476 3001083310010 [330Q

265 R479 3001062220000 [2.2KQ

266 R481 3001062720030 [2.7KQ

267 R483 3001071040010 |100KQ

268 R501 3001071040010 |100KQ

269 R484 3001062020030 [2KQ

270 R536 3001062020030 [2KQ

271 R489 3001074720010 [4.7KQ

272 R490 3001074720010 [4.7KQ

273 R500 3001072030000 [20KQ

274 R502 3001161000010 (10Q

275 R522 3001061840000 [180KQ

276 R523 3001061840000 |180KQ

277 R524 3001061840000 |180KQ

278 R525 3001061840000 |180KQ

279 U401 3605008005070 |Operational amplifier
280 U403 3623025000000 |Wave detector IC
281 U404 3608002005490 |Power management IC
282 U405 3608015000060 |Power management IC
283 U406 3605008001690 |Operational amplifier
284 u407 3605010000020 |Operational amplifier
285 R530 3001081510020 |150Q

286 R531 3001081510020 |150Q

287 El 6201868000000 |Heat sink

288 PCB

289 E3 6202011000000 |Shielding mask

290 R445 3001074710010 [470Q

291 D404 3302060000000 |Zener diode
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No. Ref. No. Part No. Description
292 R434 3001075120000 [5.1KQ
293 L401 3101070900010 |9pF
294 C404 3101071000020 |10pF
295 C423 3101071000020 |10pF
296 C428 3101071000020 |10pF
297 R457 3001066820000 |[6.8KQ
298 C549 3101074720030 |4700pF
299 C550 3101075610010 |560pF
300 C543 3101076810000 |680pF
301 R509 3001061240000 |120KQ
302 Q407 3404999000020 |NPN transistor
303 R411 3001074700000 [47Q
304 R498 3001074700000 |47Q
305 R499 3001074700000 |47Q
306 R510 3001063340000 [330KQ
307 C490 3101081020010 |1000pF
308 R412 3001074710000 [470Q
309 R405 3001064710000 |470Q
310 R450 3001063940010 [390KQ
311 C444 3101371800000 |18pF
312 R447 3001076800000 |68Q
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Exciter Board

No. |Ref. No. Part No. Description

1 R220 3001050000000 |0Q

2 R224 3001050000000 [0Q

3 R228 3001050000000 [0Q

4 L114 3001060000000 [0Q

5 R108 3001060000000 [0Q

6 R121 3001060000000 [0Q

7 R124 3001060000000 [0Q

8 R141 3001060000000 [0Q

9 R145 3001060000000 |0Q
10 | R146 3001060000000 |0Q
11 R221 3001060000000 |0Q
12 | R225 3001060000000 [0Q
13 | R227 3001060000000 |0Q
14 R230 3001060000000 [0Q
15 R237 3001060000000 [0Q
16 R239 3001060000000 [0Q
17 | R202 3001051000000 [10Q
18 | R209 3001051000000 [10Q
19 | R238 3001051000000 [10Q
20 | R218 3001062200000 [22Q
21 | R123 3001062700000 [27Q
22 R127 3001062700000 [27Q
23 R222 3001063300000 (33Q
24 R132 3001063900000 (39Q
25 R214 3001055100020 |[51Q
26 | R215 3001055100020 [51Q
27 | R216 3001055100020 [51Q
28 | R217 3001066800000 [68Q
29 | R140 3001068200000 (82Q
30 | R142 3001068200000 (82Q
31 | R143 3001068200000 [82Q
32 R204 3001051010000 [100Q
33 R206 3001051010000 [100Q
34 R106 3001061010000 [100Q
35 | R133 3001061010000 [100Q
36 | R136 3001061010000 [100Q
37 | R242 3001061010000 [100Q
38 | R244 3001061010000 [100Q
39 | R245 3001061010000 [100Q
40 | R249 3001061010000 [100Q
41 R250 3001061010000 [100Q
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42 | R251 3001061010000 [100Q
43 | R252 3001061010000 [100Q
44 | R253 3001061010000 [100Q
45 R254 3001061010000 [100Q
46 R256 3001061010000 [100Q
47 R258 3001061010000 [100Q
48 R259 3001061010000 (100Q
49 R112 3001061210000 (120Q
50 R135 3001061210000 (120Q
51 | R107 3001061510000 [150Q
52 R110 3001061510000 [150Q
53 | R219 3001061510000 [150Q
54 | R128 3001062210000 [220Q
55 | R129 3001062210000 [220Q
56 R201 3001051020000 [1KQ
57 R210 3001051020000 [1KQ
58 R213 3001051020000 [1KQ
59 | R223 3001051020000 [1KQ
60 | R241 3001051020000 [1KQ
61 | R246 3001061020010 [1KQ
62 | R248 3001061520000 [1.5KQ
63 | R231 3001051820000 [1.8KQ
64 R144 3001062720000 [2.7KQ
65 R101 3001063320000 (3.3KQ
66 R114 3001063320000 (3.3KQ
67 R117 3001063320000 (3.3KQ
68 | R125 3001063320000 [3.3KQ
69 | R137 3001063320000 [3.3KQ
70 | R104 3001054720000 |4.7KQ
71 R205 3001054720000 (4.7KQ
72 | R130 3001066820000 |6.8KQ
73 | R105 3001068220000 [8.2KQ
74 R126 3001068220000 (8.2KQ
75 R131 3001068220000 (8.2KQ
76 R207 3001051030000 [10KQ
77 | R226 3001051030000 [10KQ
78 | R235 3001051030000 [10KQ
79 R118 3001061530010 [15KQ
80 | R120 3001061530010 [15KQ
81 | R139 3001061530010 [15KQ
82 R119 3001063930010 [39KQ
83 R229 3001054730010 [47KQ
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84 | R233 3001054730010 [47KQ
85 R115 3001064730000 [47KQ
86 R247 3001064730000 [47KQ
87 R255 3001064730000 [47KQ
88 R102 3001051040000 [100KQ
89 R103 3001051040000 [100KQ
90 R116 3001061040010 [100KQ
91 R243 3001061040010 [100KQ
92 R138 3001063030000 (30KQ
93 | C115 3101060590010 |0.5PF
94 | Ci154 3101060590010 |0.5PF
95 | C208 3101060100010 |[1PF
96 | C167 3101060200010 [2PF
97 | C169 3101060200010 [2PF
98 C159 3101062490000 |2.4PF
99 C163 3101060300010 [3PF

100 | Ci64 3101060300010 [3PF

101 | C206 3101060300010 (3PF

102 | Cl14 3101063690000 [3.6PF

103 | C118 3101063690000 [3.6PF

104 | C131 3101063690000 [3.6PF

105 | Ci151 3101063690000 [3.6PF

106 | C153 3101063690000 [3.6PF

107 | Ci125 3101060400010 |4PF

108 | C133 3101060400010 |4PF

109 | C215 3101060400010 |4PF

110 | C168 3101064790010 [4.7PF
111 | C101 3101060500010 [5PF

112 | C150 3101060500010 |[5PF

113 | C152 3101060500010 [5PF

114 | C229 3101060500010 [5PF

115 | Ci11 3101060700020 [7PF

116 | C112 3101060800010 [8PF

117 | C239 3101061000000 [10PF

118 | C240 3101061000000 [10PF

119 | R211 3101061000000 [10PF

120 | C128 3101061200000 [12PF

121 | C129 3101061200000 [12PF

122 | C165 3101061200000 [12PF

123 | C166 3101061500010 [15PF

124 | C210 3101061500010 [15PF

125 | C160 3101062200010 [22PF
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126 | C130 3101062400010 [24PF
127 | C120 3101062700010 [27PF
128 | C156 3101063300000 [33PF
129 | C113 3101063900000 [39PF
130 | C141 3101063900000 [39PF
131 | C116 3101065600000 |56PF
132 | Ci157 3101065600000 [56PF
133 | C254 3101068200000 [82PF
134 | C212 3101051010030 |100PF
135 | C213 3101051010030 |100PF
136 | C216 3101051010030 |100PF
137 | C221 3101051010030 |100PF
138 | C222 3101051010030 |100PF
139 | C225 3101051010030 |100PF
140 | C228 3101051010030 |100PF
141 | C281 3101061010010 |100PF
142 | C282 3101061010010 |100PF
143 | C285 3101061010010 |100PF
144 | C288 3101061010010 |100PF
145 | C289 3101061010010 |100PF
146 | C296 3101061010010 |100PF
147 | C297 3101061010010 |100PF
148 | C298 3101061010010 |100PF
149 | C299 3101061010010 |100PF
150 | C108 3101062210000 [220PF
151 | C117 3101062210000 [220PF
152 | C146 3101062210000 [220PF
153 | C158 3101062210000 [220PF
154 | C253 3101062210000 [220PF
155 | C102 3101054710010 |470PF
156 | C103 3101054710010 [470PF
157 | C104 3101054710010 |470PF
158 | C278 3101054710010 |470PF
159 | C283 3101054710010 |470PF
160 | C105 3101064710000 |[470PF
161 | C110 3101064710000 [470PF
162 | Ci121 3101064710000 |470PF
163 | C123 3101064710000 |470PF
164 | C138 3101064710000 [470PF
165 | C148 3101064710000 [470PF
166 | C161 3101064710000 [470PF
167 | C171 3101064710000 |[470PF
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168 | C217 3101064710000 [470PF
169 | C262 3101064710000 [470PF
170 | C201 3101051020010 [1000PF
171 | C203 3101051020010 |[1000PF
172 | C219 3101051020010 |1000PF
173 | C232 3101051020010 |1000PF
174 | C236 3101051020010 |1000PF
175 | C241 3101051020010 |1000PF
176 | C245 3101051020010 [1000PF
177 | C246 3101051020010 [1000PF
178 | C250 3101051020010 [1000PF
179 | C127 3101061020000 [1000PF
180 | C251 3101061020000 [1000PF
181 | C252 3101061020000 [1000PF
182 | C255 3101061020000 [1000PF
183 | C256 3101061020000 [1000PF
184 | C257 3101061020000 [1000PF
185 | C258 3101061020000 [1000PF
186 | C264 3101061020000 [1000PF
187 | C265 3101061020000 [1000PF
188 | C266 3101061020000 [1000PF
189 | C268 3101061020000 [1000PF
190 | C271 3101061020000 [1000PF
191 | C272 3101061020000 [1000PF
192 | C274 3101061020000 [1000PF
193 | C275 3101061020000 |[1000PF
194 | C279 3101061020000 [1000PF
195 | C286 3101061020000 [1000PF
196 | C290 3101061020000 [1000PF
197 | C291 3101061020000 [1000PF
198 | C292 3101061020000 [1000PF
199 | C293 3101061020000 [1000PF
200 | C294 3101061020000 [1000PF
201 | C302 3101061020000 [1000PF
202 | C303 3101061020000 [1000PF
203 | C304 3101061020000 [1000PF
204 | C305 3101061020000 [1000PF
205 | C209 3101051030020 |0.01UF
206 | C224 3101062730000 [0.027UF
207 | C227 3101066830000 [0.068UF
208 | C223 3101061230000 [0.012UF
209 | C207 3101051040010 [0.1UF
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210 | Cc211 3101051040010 [0.1UF
211 | C214 3101051040010 [0.1UF
212 | C220 3101051040010 [0.1UF
213 | C231 3101051040010 [0.1UF
214 | C234 3101051040010 [0.1UF
215 | C242 3101051040010 [0.1UF
216 | C243 3101051040010 [0.1UF
217 | C247 3101051040010 [0.1UF
218 | C248 3101051040010 [0.1UF
219 | C267 3101051040010 [0.1UF
220 | C284 3101051040010 [0.1UF
221 | C106 3101061040020 [0.1UF
222 | C109 3101061040020 [0.1UF
223 | C122 3101061040020 [0.1UF
224 | Cl24 3101061040020 [0.1UF
225 | C126 3101061040020 [0.1UF
226 | C139 3101061040020 [0.1UF
227 | Cl147 3101061040020 [0.1UF
228 | C162 3101061040020 [0.1UF
229 | C172 3101061040020 [0.1UF
230 | C226 3101061040020 [0.1UF
231 | C260 3101061040020 [0.1UF
232 | C261 3101061040020 [0.1UF
233 | C270 3101061040020 [0.1UF
234 | C276 3101061040020 [0.1UF
235 | C295 3101061040020 [0.1UF
236 | C233 3101074740000 |0.47UF
237 | C235 3101074740000 |0.47UF
238 | C204 3101051050160 [1UF
239 | C269 3101061050000 [1UF
240 | C287 3101061050000 [1UF
241 | C132 3101074750000 [4.7UF
242 | C107 3104074750070 |4.7UF
243 | C273 3104074750070 |4.7UF
244 | C259 3104086850030 [6.8UF
245 | C263 3104081060120 |10UF
246 | C277 3104081060120 [10UF
247 | C230 3104071060070 |10UF
248 | L126 3290106120000 (12nH
249 | L106 3237199120000 (12.5nH
250 L119 3237199120000 (12.5nH
251 L113 3210306180000 (18nH
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252 | L124 3210306180000 |18nH

253 | L125 3210306180000 |18nH

254 | L204 3210306180000 |18nH

255 | R208 3210306180000 (18nH

256 | R212 3210306180000 (18nH

257 R111 3210306220000 [22nH

258 | R134 3210306220000 [22nH

259 L108 3217607330000 [33nH

260 L120 3214307390000 (39nH

261 | L123 3210306560000 [56nH

262 L111 3210106101000 [100nH

263 L112 3210106101000 {100nH

264 | L210 3217607391000 [390nH

265 L101 3217107471010 [470nH

266 L104 3217107471010 [470nH

267 L105 3217107471010 [470nH

268 L109 3217107471010 [470nH

269 L115 3217107471010 [470nH

270 L117 3217107471010 [470nH

271 L118 3217107471010 |470nH

272 L121 3217107471010 [470nH

273 | L207 3213306561000 |0.56uH

274 | L102 3221506601000 |Ferrite bead
275 L103 3221506601000 |Ferrite bead
276 L107 3221506601000 |Ferrite bead
277 L110 3221506601000 |Ferrite bead
278 | L122 3221506601000 |Ferrite bead
279 | L201 3221506601000 |Ferrite bead
280 | L202 3221506601000 |Ferrite bead
281 | L203 3221506601000 |Ferrite bead
282 | L205 3221506601000 |Ferrite bead
283 | L206 3221506601000 |Ferrite bead
284 | L208 3221506601000 |Ferrite bead
285 L209 3221506601000 |Ferrite bead
286 L211 3221506601000 |Ferrite bead
287 | L212 3221506601000 |Ferrite bead
288 | L213 3221506601000 |Ferrite bead
289 | L214 3221506601000 |Ferrite bead
290 | L215 3221506601000 |Ferrite bead
291 | L216 3221506601000 |Ferrite bead
292 | L217 3221506601000 |Ferrite bead
293 L218 3221506601000 |Ferrite bead
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294 | D101 3304060300050 |Varactor

295 | D103 3304060300050 |Varactor

296 | D104 3304060300050 |Varactor

297 | D105 3304060300050 |Varactor

298 | D107 3304060300050 |Varactor

299 | D108 3304060300050 |Varactor

300 | D109 3304060300050 |Varactor

301 | D110 3304060300050 |Varactor

302 | D112 3304010100890 |Varactor

303 | D102 3303240000000 [Switching diode

304 | D202 3303240000000 |Switching diode

305 | Q101 3408002000080 |[NPN transistor

306 | Q107 3408002000080 |NPN transistor

307 | Q105 3404006000000 |NPN transistor

308 | Q106 3404006000000 |NPN transistor

309 | Q108 3404999000000 |NPN transistor

310 | Q103 3499000000150 |Composite transistor
311 | Q104 3403003000060 |[NPN transistor

312 | Q202 3403002000000 |PNP transistor

313 | Q203 3403008000010 |Bias resistor transistor
314 | Q102 3503010000010 |P-MOSFET

315 | U202 3604019000000 |PLLIC

316 | U203 3616010000000 [Switch IC

317 | U204 3616010000000 |Switch IC

318 | U205 3616059000000 [Switch IC

319 | U207 3608006000000 |Power management IC
320 | U208 3608020000000 |Power management IC
321 | U209 3605002057090 |Operational amplifier
322 | X201 3701019250060 |Temperature compensated crystal oscillator
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1 R141 3001050000000 |0Q

2 R160 3001050000000 |0Q

3 R166 3001050000000 |0Q

4 R167 3001050000000 |0Q

5 R168 3001050000000 |0Q

6 R510 3001050000000 |0Q

7 R513 3001050000000 |0Q

8 R515 3001050000000 |0Q

9 R516 3001050000000 |0Q
10 L116 3001060000000 |0Q
11 L423 3001060000000 |0Q
12 L433 3001060000000 |0Q
13 L519 3001060000000 |0Q
14 L612 3001060000000 |0Q
15 R119 3001060000000 |0Q
16 R121 3001060000000 |0Q
17 R139 3001060000000 |0Q
18 R409 3001060000000 |0Q
19 R420 3001060000000 |0Q
20 R427 3001060000000 |0Q
21 R453 3001060000000 |0Q
22 R502 3001060000000 |0Q
23 R609 3001060000000 |0Q
24 R615 3001060000000 |0Q
25 R619 3001060000000 |0Q
26 R622 3001060000000 |0Q
27 R623 3001060000000 |0Q
28 R129 3001051000000 [10Q
29 R133 3001051000000 |10Q
30 R419 3001061200000 |12Q
31 R455 3001061200000 |12Q
32 R421 3001063910000 [390Q
33 R422 3001063910000 [390Q
34 R107 3001061000000 |10Q
35 R109 3001061000000 |10Q
36 R436 3001061000000 |10Q
37 R130 3001051010000 |100Q
38 R132 3001051010000 |100Q
39 R106 3001061010000 |100Q
40 R117 3001061010000 |100Q
41 R454 3001061010000 |100Q
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42 R608 3001061010000 |100Q
43 R610 3001061010000 |100Q
44 R614 3001061010000 |100Q
45 R618 3001061010000 |100Q
46 R626 3001061010000 |100Q
47 R627 3001061010000 |100Q
48 R632 3001061010000 |100Q
49 R633 3001061010000 |100Q
50 R136 3001051020000 |1KQ
51 R145 3001051020000 |1KQ
52 R150 3001051020000 [1KQ
53 R154 3001051020000 |[1KQ
54 R158 3001051020000 |1KQ
55 R161 3001051020000 |1KQ
56 R607 3001061020010 |1KQ
57 R613 3001061020010 |1KQ
58 R616 3001061020010 |1KQ
59 R620 3001061020010 |1KQ
60 R624 3001061020010 |1KQ
61 R625 3001061020010 [1KQ
62 R628 3001061020010 |1KQ
63 R134 3001051030000 |10KQ
64 R144 3001051030000 |10KQ
65 R147 3001051030000 |10KQ
66 R124 3001061030010 |10KQ
67 R404 3001061030010 |10KQ
68 R152 3001051040000 |100KQ
69 R423 3001051040000 |100KQ
70 R456 3001051040000 |100KQ
71 R457 3001051040000 |100KQ
72 R458 3001051040000 |100KQ
73 R459 3001051040000 |100KQ
74 R460 3001051040000 |100KQ
75 R514 3001051040000 |100KQ
76 R102 3001061040010 |100KQ
77 R104 3001061040010 |100KQ
78 R405 3001061040010 |100KQ
79 R406 3001061040010 |100KQ
80 R407 3001061040010 |100KQ
81 R410 3001061040010 |100KQ
82 R412 3001061040010 |100KQ
83 R413 3001061040010 |100KQ
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84 R414 3001061040010 |100KQ
85 R416 3001061040010 |100KQ
86 R417 3001061040010 |100KQ
87 R418 3001061040010 |100KQ
88 R411 3001071810000 |180Q
89 R142 3001065600000 |56Q
90 R509 3001051220000 |1.2KQ
91 R425 3001061220000 |1.2KQ
92 R430 3001061220000 |1.2KQ
93 R125 3001061500000 [15Q
94 R127 3001061500000 (15Q
95 R143 3001061500000 (15Q
96 R506 3001051510000 |150Q
97 R612 3001061520000 |1.5KQ
98 R617 3001061520000 |1.5KQ
99 R114 3001061530010 |15KQ

100 R115 3001061530010 |15KQ

101 R518 3001051820000 |1.8KQ

102 R151 3001051840000 |180KQ

103 R450 3001062030000 |20KQ

104 R122 3001062210000 |220Q

105 R123 3001062210000 |220Q

106 R138 3001062210000 |220Q

107 R118 3001062700000 |27Q

108 R108 3001061510000 |150Q

109 R128 3001061510000 |150Q

110 R504 3001052720000 |2.7KQ
111 R448 3001063030000 |30KQ

112 R451 3001063030000 |30KQ

113 R512 3001052210000 |220Q

114 R439 3001063310010 [330Q

115 R445 3001063310010 [330Q

116 R101 3001063320000 |3.3KQ

117 R110 3001063320000 |3.3KQ

118 R112 3001063320000 |3.3KQ

119 R113 3001063320000 |3.3KQ

120 R426 3001063620000 |3.6KQ

121 R501 3001054720000 |4.7KQ

122 R507 3001054720000 |4.7KQ

123 R103 3001064720000 |4.7KQ

124 R447 3001064720000 |4.7KQ

125 R149 3001054730000 |47KQ
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126 R153 3001054730000 |47KQ
127 R606 3001064730000 |47KQ
128 R611 3001064730000 |47KQ
129 R621 3001064730000 |47KQ
130 R629 3001064730000 |47KQ
131 R630 3001064730000 |47KQ
132 R631 3001064730000 |47KQ
133 R635 3001064730000 |47KQ
134 R135 3001055100020 |51Q
135 R137 3001055100020 [51Q
136 R140 3001055100020 |51Q
137 R503 3001055100020 [51Q
138 R524 3001055100020 |51Q
139 R431 3001065100000 |51Q
140 R446 3001065100000 |510
141 R449 3001065100000 |51Q
142 R520 3001055110000 [510Q
143 R444 3001065120000 |5.1KQ
144 R429 3001065690000 |5.6Q
145 R441 3001065690000 |5.6Q
146 R508 3001055610000 |560Q
147 R505 3001055620000 |5.6KQ
148 R519 3001055620000 |5.6KQ
149 R452 3001065630000 |56KQ
150 R126 3001066820000 |6.8KQ
151 R434 3001068210010 |820Q
152 R435 3001068210010 |820Q
153 R440 3001068210010 |820Q
154 R442 3001068210010 |820Q
155 R443 3001068210010 |820Q
156 R468 3001076800000 |68Q
157 R424 3001071010000 |100Q
158 R428 3001071010000 |100Q
159 R437 3001061210000 |120Q
160 R438 3001061210000 |120Q
161 R111 3001052220000 |2.2KQ
162 R511 3001058220000 [8.2KQ
163 R105 3001065620000 |5.6KQ
164 R116 3001068220000 |8.2KQ
165 C147 3101065600000 |56PF
166 Ci61l 3101051000020 |10PF
167 C182 3101051000020 |10PF
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168 c183 3101051000020 |10PF
169 C434 3101061300000 |13PF
170 C440 3101061300000 |13PF
171 C140 3101061000000 |10PF
172 C426 3101061000000 |10PF
173 C432 3101061000000 |10PF
174 C438 3101061000000 |10PF
175 C444 3101061000000 |10PF
176 C445 3101061000000 |10PF
177 C446 3101061000000 |10PF
178 Cc447 3101061000000 |10PF
179 C448 3101061000000 |10PF
180 C449 3101061000000 |10PF
181 C470 3101061000000 |10PF
182 C471 3101061000000 |10PF
183 R432 3101061000000 |10PF
184 C157 3101051010030 |100PF
185 C159 3101051010030 |100PF
186 Cle4 3101051010030 |100PF
187 Ci7i 3101051010030 |100PF
188 C172 3101051010030 |100PF
189 C173 3101051010030 |100PF
190 C175 3101051010030 |100PF
191 C528 3101051010030 |100PF
192 C529 3101051010030 |100PF
193 C538 3101051010030 |100PF
194 C539 3101051010030 |100PF
195 C464 3101061810010 |180PF
196 C423 3101061010010 |100PF
197 C424 3101061010010 |100PF
198 C425 3101061010010 |100PF
199 C430 3101061010010 |100PF
200 C467 3101061010010 |100PF
201 C468 3101061010010 |100PF
202 C486 3101061010010 |100PF
203 C488 3101061010010 |100PF
204 C493 3101061010010 |100PF
205 c627 3101061010010 |100PF
206 C628 3101061010010 |100PF
207 C631 3101061010010 |100PF
208 C632 3101061010010 |100PF
209 C637 3101061010010 |100PF
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210 C638 3101061010010 |100PF
211 C639 3101061010010 |100PF
212 C640 3101061010010 |100PF
213 C651 3101061010010 |100PF
214 C652 3101061010010 |100PF
215 C653 3101061010010 |100PF
216 C654 3101061010010 |100PF
217 C679 3101061010010 |100PF
218 C680 3101061010010 |100PF
219 c681 3101061010010 |100PF
220 C682 3101061010010 |100PF
221 C151 3101051020010 |1000PF
222 C162 3101051020010 |1000PF
223 C168 3101051020010 |1000PF
224 C185 3101051020010 |1000PF
225 C195 3101051020010 |1000PF
226 C196 3101051020010 |1000PF
227 C509 3101051020010 |1000PF
228 C515 3101051020010 |1000PF
229 C525 3101051020010 |1000PF
230 C531 3101051020010 |1000PF
231 C407 3101061020000 |1000PF
232 C408 3101061020000 |1000PF
233 C413 3101061020000 |1000PF
234 C485 3101061020000 |1000PF
235 C499 3101061020000 |1000PF
236 C602 3101061020000 |1000PF
237 C603 3101061020000 |1000PF
238 C605 3101061020000 |1000PF
239 C614 3101061020000 |1000PF
240 C615 3101061020000 |1000PF
241 Cc617 3101061020000 |1000PF
242 C625 3101061020000 |1000PF
243 C626 3101061020000 |1000PF
244 C633 3101061020000 |1000PF
245 C635 3101061020000 |1000PF
246 C636 3101061020000 |1000PF
247 Cc641 3101061020000 |1000PF
248 C642 3101061020000 |1000PF
249 C643 3101061020000 |1000PF
250 C644 3101061020000 |1000PF
251 ce647 3101061020000 |1000PF
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252 C650 3101061020000 |1000PF
253 C655 3101061020000 |1000PF
254 C656 3101061020000 |1000PF
255 C660 3101061020000 |1000PF
256 C661 3101061020000 |1000PF
257 C663 3101061020000 |1000PF
258 C666 3101061020000 |1000PF
259 C668 3101061020000 |1000PF
260 C669 3101061020000 |1000PF
261 C671 3101061020000 |1000PF
262 C672 3101061020000 |1000PF
263 C674 3101061020000 |1000PF
264 C675 3101061020000 |1000PF
265 C677 3101061020000 |1000PF
266 C678 3101061020000 |1000PF
267 C683 3101061020000 |1000PF
268 C684 3101061020000 |1000PF
269 C685 3101061020000 |1000PF
270 C155 3101051030020 |0.01UF
271 C504 3101051030020 |0.01UF
272 C512 3101051030020 |0.01UF
273 C519 3101051030020 |0.01UF
274 C535 3101051030020 |0.01UF
275 C405 3101061030010 |0.01UF
276 C412 3101061030010 |0.01UF
277 C457 3101061030010 |0.01UF
278 C152 3101051040060 |0.1UF
279 C153 3101051040060 |0.1UF
280 C156 3101051040060 |0.1UF
281 C158 3101051040060 |0.1UF
282 C169 3101051040060 |0.1UF
283 C179 3101051040060 |0.1UF
284 C180 3101051040060 |0.1UF
285 C181 3101051040060 |0.1UF
286 C184 3101051040060 |0.1UF
287 C194 3101051040060 |0.1UF
288 C197 3101051040060 |0.1UF
289 C505 3101051040060 |0.1UF
290 C506 3101051040060 |0.1UF
291 C510 3101051040060 |0.1UF
292 C511 3101051040060 |0.1UF
293 C514 3101051040060 |0.1UF
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294 C516 3101051040060 |0.1UF
295 C533 3101051040060 |0.1UF
296 C534 3101051040060 |0.1UF
297 C536 3101051040060 |0.1UF
298 C537 3101051040060 |0.1UF
299 C540 3101051040060 |0.1UF
300 C541 3101051040060 |0.1UF
301 C546 3101051040060 |0.1UF
302 C547 3101051040060 |0.1UF
303 C102 3101061040010 |0.1UF
304 C104 3101061040010 |0.1UF
305 c1o07 3101061040010 |0.1UF
306 C123 3101061040010 |0.1UF
307 C126 3101061040010 |0.1UF
308 C129 3101061040010 |0.1UF
309 C401 3101061040010 |0.1UF
310 C409 3101061040010 |0.1UF
311 c411 3101061040010 |0.1UF
312 C473 3101061040010 |0.1UF
313 C474 3101061040010 |0.1UF
314 C475 3101061040010 |0.1UF
315 C482 3101061040010 |0.1UF
316 C483 3101061040010 |0.1UF
317 C604 3101061040010 |0.1UF
318 C606 3101061040010 |0.1UF
319 C618 3101061040010 |0.1UF
320 C623 3101061040010 |0.1UF
321 C648 3101061040010 |0.1UF
322 C658 3101061040010 |0.1UF
323 C659 3101061040010 |0.1UF
324 C667 3101061040010 |0.1UF
325 C673 3101061040010 |0.1UF
326 L424 3101061040010 |0.1UF
327 C543 3101051050160 |1uF
328 C550 3101051050160 |1uF
329 C601 3101061050020 |1UF
330 C613 3101061050020 |1UF
331 C616 3101061050020 |1UF
332 C634 3101061050020 |1UF
333 C645 3101061050020 |1UF
334 C646 3101061050020 |1UF
335 C649 3101061050020 |1UF
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336 C657 3101061050020 |1UF
337 C662 3101061050020 |1UF
338 C670 3101061050020 |1UF
339 C676 3101061050020 |1UF
340 C664 3101081060010 |10UF
341 C665 3101081060010 |10UF
342 C113 3101061200000 |12PF
343 C433 3101061200000 |12PF
344 C439 3101061200000 |12PF
345 Cc481 3101061200000 |12PF
346 C523 3101051500020 |15PF
347 C420 3101061500010 |15PF
348 c427 3101061500010 |15PF
349 L430 3101061500010 |15PF
350 C545 3101055600000 |56PF
351 C160 3101051800010 (18PF
352 C524 3101051800010 (18PF
353 R157 3101051800010 |18PF
354 c487 3101061800000 |18PF
355 C518 3101051810020 |180PF
356 C527 3101052200010 |22PF
357 C530 3101052200010 |22PF
358 C542 3101052200010 |22PF
359 C150 3101062000000 |20PF
360 Cl134 3101062200010 |22PF
361 Cl44 3101062200010 |22PF
362 C503 3101052210020 |220PF
363 C109 3101062210000 |220PF
364 C117 3101062210000 |220PF
365 C131 3101062210000 |220PF
366 C148 3101062210000 |220PF
367 C402 3101062210000 |220PF
368 C410 3101062210000 |220PF
369 C466 3101062210000 |220PF
370 C165 3101062240000 |0.22UF
371 C166 3101062240000 |0.22UF
372 C465 3101062700010 |27PF
373 cinn 3101060300010 |3PF
374 C112 3101060300010 [3PF
375 C115 3101060300010 [3PF
376 C116 3101060300010 [3PF
377 Cl24 3101060300010 |3PF
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378 C135 3101060300010 |3PF
379 C136 3101060300010 [3PF
380 C143 3101060300010 [3PF
381 C418 3101060300010 |3PF
382 C431 3101060300010 |3PF
383 C441 3101060300010 |3PF
384 C508 3101050300000 (3PF
385 C532 3101053000010 |30PF
386 C421 3101063690000 |3.6PF
387 C422 3101063690000 |3.6PF
388 C428 3101063690000 |3.6PF
389 C429 3101063690000 |3.6PF
390 C119 3101063300000 |33PF
391 Cc127 3101063300000 |33PF
392 C137 3101063300000 |33PF
393 C517 3101053920000 |3900PF
394 C120 3101060400010 4PF
395 C133 3101060400010 |4PF
396 C139 3101060400010 |4PF
397 C417 3101060400010 |4PF
398 C435 3101060400010 |4PF
399 C462 3101060400010 |4PF
400 C501 3101054700010 |47PF
401 C556 3101054700010 |47PF
402 Cl14 3101064300000 |43PF
403 C163 3101054710010 |470PF
404 C198 3101054710010 |470PF
405 C507 3101054710010 |470PF
406 C513 3101054710010 |470PF
407 C521 3101054710010 |470PF
408 C549 3101054710010 |470PF
409 c1o1 3101064710000 |470PF
410 C103 3101064710000 |470PF
411 C105 3101064710000 |470PF
412 C106 3101064710000 |470PF
413 c108 3101064710000 |470PF
414 C122 3101064710000 |470PF
415 C125 3101064710000 |470PF
416 C130 3101064710000 |470PF
417 C456 3101064710000 |470PF
418 C458 3101064710000 |470PF
419 C128 3101060500010 |5PF

252



Hytera

Service Manual

No. [Ref. No. Part No. Description
420 C469 3101060500010 |5PF
421 C472 3101060500010 |5PF
422 C132 3101060900010 |9PF
423 C476 3101060900010 |9PF
424 C118 3101066800000 |68PF
425 C154 3101050600010 |6PF
426 C186 3101050600010 |6PF
427 C526 3101050600010 |6PF
428 C416 3101060600010 |6PF
429 C436 3101060600010 |6PF
430 C442 3101060600010 |6PF
431 C443 3101060600010 |6PF
432 C460 3101060600010 |6PF
433 C461 3101060600010 |6PF
434 C415 3101060800010 |8PF
435 Cl21 3101051040010 |0.1UF
436 C146 3101061590010 |1.5PF
437 C149 3101061590010 |1.5PF
438 C494 3101064700000 |47PF
439 C170 3101066830000 |0.068UF
440 C190 3101066830000 |0.068UF
441 C522 3101072240000 |0.22UF
442 C176 3101071050160 |1UF
443 C548 3104071050070 |1UF
444 C189 3101072250030 |2.2UF
445 C110 3104074750070 |4.7UF
446 C178 3104071060070 |10UF
447 C520 3104071060070 |10UF
448 L110 3217106121000 |120nH
449 L416 3210209102010 |1uH
450 L505 3213212103000 |10uH
451 L506 3213212103000 |10uH
452 L106 3237199190010 |18.5n
453 L117 3237199190010 |18.5n
454 L404 3210106150000 |15nH
455 L405 3210106150000 |15nH
456 L403 3213209151000 |150nH
457 L124 3210306150000 |15nH
458 L419 3210306150000 |15nH
459 L420 3210306150000 |15nH
460 L421 3210306150000 |15nH
461 R155 3210305180000 |18nH
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462 L112 3210306820000 (82nH

463 L412 3210306180000 |18nH

464 L429 3212206181000 |180nH

465 L507 3217607221000 |220nH

466 L516 3213212332000 |3.3uH

467 L418 3210306330000 |33nH

468 L113 3210306270000 |27nH

469 L107 3217607330000 |33nH

470 L119 3217607330000 |33nH

471 C479 3210406331000 |330nH

472 L425 3210406331000 (330nH

473 L517 3210406331000 (330nH

474 L518 3213306332000 |3.3uH

475 L427 3210306470000 |47nH

476 L428 3210306470000 |47nH

477 L511 3210406471000 |470nH

478 L101 3217107471010 |470nH

479 L104 3217107471010 |470nH

480 L105 3217107471010 |470nH

481 L109 3217107471010 |470nH

482 L111 3217107471010 |470nH

483 L114 3217107471010 |470nH

484 L118 3217107471010 |470nH

485 L120 3217107471010 |470nH

486 L610 3213209471000 |470nH

487 L128 3213306561000 |0.56uH

488 R517 3213306561000 |0.56uH

489 L102 3221506601000 |Ferrite bead
490 L103 3221506601000 |Ferrite bead
491 L108 3221506601000 |Ferrite bead
492 L121 3221506601000 |Ferrite bead
493 L122 3221506601000 |Ferrite bead
494 L123 3221506601000 |Ferrite bead
495 L125 3221506601000 |Ferrite bead
496 L126 3221506601000 |Ferrite bead
497 L127 3221506601000 |Ferrite bead
498 L401 3221506601000 |Ferrite bead
499 L402 3221506601000 |Ferrite bead
500 L417 3221506601000 |Ferrite bead
501 L422 3221506601000 |Ferrite bead
502 L501 3221506601000 |Ferrite bead
503 L502 3221506601000 |Ferrite bead
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504 L503 3221506601000 |Ferrite bead

505 L504 3221506601000 |Ferrite bead

506 L508 3221506601000 |Ferrite bead

507 L509 3221506601000 |Ferrite bead

508 L510 3221506601000 |Ferrite bead

509 L512 3221506601000 |Ferrite bead

510 L513 3221506601000 |Ferrite bead

511 L514 3221506601000 |Ferrite bead

512 L515 3221506601000 |Ferrite bead

513 L601 3221506601000 |Ferrite bead

514 L602 3221506601000 |Ferrite bead

515 L603 3221506601000 |Ferrite bead

516 L604 3221506601000 |Ferrite bead

517 L605 3221506601000 |Ferrite bead

518 L606 3221506601000 |Ferrite bead

519 L607 3221506601000 |Ferrite bead

520 L608 3221506601000 |Ferrite bead

521 L609 3221506601000 |Ferrite bead

522 L611 3221506601000 |Ferrite bead

523 L426 3213306821000 |0.82uH

524 L406 3231351640000 |Air-core inductor
525 L407 3231351640000 |Air-core inductor
526 L408 3231351640000 |Air-core inductor
527 L409 3231351640000 |Air-core inductor
528 L410 3231351640000 |Air-core inductor
529 L411 3231351640000 |Air-core inductor
530 L413 3231351640000 |Air-core inductor
531 L414 3231351640000 |Air-core inductor
532 L415 3231351640000 |Air-core inductor
533 D102 3303240000000 |Switching diode
534 D110 3303240000000 |Switching diode
535 D501 3303240000000 |Switching diode
536 D401 3304010100890 |Varactor

537 D402 3304010100890 |Varactor

538 D403 3304010100890 |Varactor

539 D405 3304010100890 |Varactor

540 D406 3304010100890 |Varactor

541 D407 3304010100890 |Varactor

542 D409 3304010100890 |Varactor

543 D410 3304010100890 |Varactor

544 D411 3304010100890 |Varactor

545 D412 3304010100890 |Varactor
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546 D413 3304010100890 |Varactor

547 D414 3304010100890 |Varactor

548 D415 3304010100890 |Varactor

549 D416 3304010100890 |Varactor

550 D417 3304010100890 |Varactor

551 D418 3304010100890 |Varactor

552 D419 3304010100890 |Varactor

553 D420 3304010100890 |Varactor

554 D421 3304010100890 |Varactor

555 D422 3304010100890 |Varactor

556 D423 3304010100890 |Varactor

557 D424 3304010100890 |Varactor

558 D425 3304010100890 |Varactor

559 D426 3304010100890 |Varactor

560 D101 3304060300050 |Varactor

561 D103 3304060300050 |Varactor

562 D104 3304060300050 |Varactor

563 D105 3304060300050 |Varactor

564 D106 3304060300050 |Varactor

565 D107 3304060300050 |Varactor

566 D108 3304060300050 |Varactor

567 D109 3304060300050 |Varactor

568 D502 3304060300050 |Varactor

569 D503 3304060300010 |Varactor

570 D404 3399990000260 |Rectifier diode
571 D408 3399990000260 |Rectifier diode
572 Q102 3503010000010 |P-MOSFET
573 Q101 3408002000080 |NPN transistor
574 Q107 3408002000080 |NPN transistor
575 Q105 3404006000000 |NPN transistor
576 Q106 3404006000000 |NPN transistor
577 Q402 3404006000000 |NPN transistor
578 Q403 3404006000000 |NPN transistor
579 Q401 3404999000000 |NPN transistor
580 Q104 3403003000060 |NPN transistor
581 Q502 3403003000060 |NPN transistor
582 Q601 3403002000000 |PNP transistor
583 Q604 3403002000000 |PNP transistor
584 Q503 3408002000000 |NPN transistor
585 Q602 3403008000010 |Bias resistor transistor
586 Q603 3403008000010 |Bias resistor transistor
587 U402 3601039000060 |LNA amplifier
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588 u602 3608020000000 |Power management IC

589 U603 3608020000000 |Power management IC

590 U606 3608020000000 |Power management IC

591 U601 3608006000000 |Power management IC

592 U604 3608006000000 |Power management IC

593 U605 3608006000000 |Power management IC

594 U105 3616010000000 |Switch IC

595 U101 3604019000000 |PLLIC

596 U103 3616059000000 |Switch IC

597 U106 3605002057090 |Operational amplifier

598 U403 3609014000010 |Mixer

599 U501 3603999000000 |IF processor IC

600 U401 3605008001690 |Operational amplifier

601 Q103 3499000000150 |Composite transistor

602 X101 3701019250030 |Temperature compensated crystal oscillator
603 Z401 3802733540030 |Crystal filter
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11.8 Troubleshooting Flow Chart

Receiver Circuit

No RX

9V3A output is
normal? [1]

9V1A output is
normall [2]

Check Q601 and Q604

Check baseband power
supply

Check U603

No
U603 output is >
normall [3]
Yes
No

U604 and U605 output
is normal [4]

>

Check U604 and U605

2nd LO CV voltage
is normall [5]

Check
Q502 and Q503

Yes

U501 PIN47
IF input is normal? [6]

Check U501 and
peripheral parts

LO amplitude is normal? [7

Check VCO
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Description of Normal Situations:

[1] About 9.3V for receiver board.

[2] About 9.1V for pin 2 of Q601 and Q604.

[3] About 5V for pin 5 of U603.

[4] About 3.3V for pin 5 of U604 and U605.

[5] Normal CV voltage is 0.7-1.5V. The test point is TP504.

[6] Disconnect the front-end circuit and input 73.35MHz IF signal at pin 47 of U501; the sensitivity
should be about-107dBm.

[7] Amplitude of 1% LO is 16-19dBm.
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Transmitter Circuit

No power output

Any APC output?

No
—4 Check the baseband board

Yes

) Check the exciter
Transient Exciter output?

current >2A board

Replace PD85035

Check PCB 9.3V power supply

transistor voltage >9V

Yes
——p| Replace RDO1 and RDO7

RDO1 and RDO07’s

Vgg>0.5V

Check the control circuit
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FGU Circuit

FGU check

i

Replace U207 and
U208 of exciter board
or replace U601 and

UB02 of receiver board

5VI3V3A voltage is
normal? [1]

Check D101, D103, D104, D105, D107,
D108, D109 and D110 of exciter or
check D101, D103, D104, D105, D106,
D107, D108 and D119 and peripheral

Q101/Q107 o
exciter or
Q101/Q107 of
receiver is

VCO oscillates? [2]

circuit.
Yes
Replace Q101
and Q107
Y
No Check th
CV voltage is normal? [4] Feedback is normal? [5] e db:gk ciriuit

Replace Q105/106/Q108 o 19.2MHz crystal Check 19.2MHz
Q105, Q106 or exciter or Q105/Q106 of 65cillates? circuit
Q108 eceiver is normal?[6]

Check Q105, Q106 and
Q108 of exciter or check
Q105 and Q106 of Check the data
. . circuit of the
receiver or peripheral -
o control circuit.
circuit.
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Description of Normal Situations:

[1] VCO:5V; PLL: 3.3V,

[2] Frequency output for low VCO is 320~380MHz, and 350~415MHz for high VCO. The power
output amplitude for both is -8~18dBm;

[3] CV voltage of Q101 and Q107: about 4V; the voltage difference between base voltage and emitter
voltage is about 0.6V,

[4] Normal CV voltage is 0.6V-4.4V,

[5] Normal feedback amplitude is -8~-17dBm,;

[6] CV voltage of Q105, Q106 and Q108: about 6V; the voltage difference between base voltage and

emitter voltage is about 0.6V;
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12.VHF (136-174MHz) Information
12.1 TX Circuit

The TX circuit consists of power amplifier (PA) circuit, power control circuit, diagnosis and detection
circuit and protection circuit. It is to amplify the RF signal from exciter module to 50W, which then will be
output via the antenna. The power control circuit is used for keeping the RF power of antenna at a fixed
level. For the diagnosis and detection circuit, it detects the current TX power, antenna VSWR and
transmitter temperature, and sends the detection result to the repeater’s control unit for monitoring the
transmitter status. The role of protection circuit is to protect the power amplifier from being damaged due

to high temperature or VSWR.

9.3V.3A v 13.6V,12A (B+)
/—. Voltage .
Regulator
RFC RFC PA_Enable RFC
N P0=47.5dBm
. 1 1
Matching/ Wideband LDMOS 500hm |1 [~ |
@ Matching Attenuation matn‘j:“"'? PDB5035S-1 Matching |! |/~ : @
etwor Network .
= A MOSFET 58 4 MOSFET % IHarmonics Fiters] power sensd | =
RDOL RDO7 —A
RF I 0 ° LDomos 48.5dBm R Out
" 13dBm Pre-drwver 28.50Bm priver 35.5dBm PDB50355-2 " N
g v
El
Final_Bias(5V) 5
7
=
5V 2
" N Pad
Bias_Setting Atenumor/20d8 Pad Attenuator
Q ‘<
< 0 2
a S, V_APC z
5V LDO 5V s >
13.6V (B+) 9.3V.1A
—_— 7809 I xcezongozp 1_> Log AmY

-
Vset

Temp_Protect_Volt

Diff. Amp

VSWR_Protect_Volt
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P/DSP(BB -
u (BB) 4 RTH1,RTH2 Temp Sensor Diff. Amp
< Pf_DET oo g
< Pr_DET DC
Figure 12-1 Block Diagram of PA Board
PA Module

PA module of transmitter consists of a 3-stage PA unit: pre-driver stage (Q401), driver stage (Q402) and
final-stage (Q403 and Q404). Q401 and Q402 form the driver circuit, whose gain can be adjusted via the

APC circuit, ensuring a constant RF power output of 50W.
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Pre-driver Stage PA
This PA unit is a LDMOS power tube (Q401). It can amplify the 13dBm RF signals from exciter unit to

30dBm, which then will be sent to driver-stage PA via L-C network.
Driver Stage PA
This PA unit is a LDMOS power tube (Q402). It can further amplify the RF signals from Q401 to 38dBm,

which is then sent to final-stage PA.
Final-stage PA
This PA unit consists of two LDMOS power tubes (Q403 and Q404). It can reduce the Q value of power

input/output network and expand the bandwidth of PA circuit, ensuring PA circuit performance.
Harmonic Suppression filter

The harmonic filter of transmitter is a four-order LPF filter comprising C455, C453, C457, L410, C456,
C458, C542, L412, C459, C461, L413, C460, C463, C462, L414, C464, C465 and C466. It can decrease

the harmonic component by increasing the out-of-band rejection capability.
Directional Coupler

The role of directional coupler is to detect forward and reverse power, so as to monitor and diagnose the
operating status of transmitter. The forward power passes through a m-type attenuator, and then goes
into the logarithmic amplifier, where it can automatically limit the output power of the transmitter to a
relatively constant value (50W) according to the preset power level “Vset”. After going to the
analog-to-digital converter (ADC) on the baseband board via the diode D402, the forward power is used
to calculate the current TX power of the transmitter, which will be displayed in the diagnosis software in a
real-time way. The directional coupler locates behind the LPF and is near the antenna output end. It is
used to detect the reverse power. After going to the ADC on the baseboard via the diode D401, the
reverse power is used to calculate the VSWR of antenna connector. An alarm will be generated when
the VSWR is larger than the set threshold. Both forward and reverse detection voltages are calculated
via a differential amplifier circuit (U407A). The output value is used to control the power level “Vset”.

When the VSWR is too high, the TX power will be reduced to avoid damage to the PA.
Power Control

The transmitter power is controlled by power control circuit composed of logarithmic amplifier and
directional coupler. After the transmitter power passes through the directional coupler, the detected RF
signal goes to RF_IN of logarithmic amplifier via the Pi-type attenuator. Then the detected RF signal will
adjust the output “Vapc” of logarithmic amplifier in a real time way based on the current power level
“Vset”, so as to control the bias voltage at the gates of Q401 and Q402 and to ensure a constant output
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power.
Temperature Protection

The thermistor RT402 is close to the heat sink pad of the final-stage amplifier, and is used to detect the
current temperature of the heat sink. When the temperature of heat sink rises to the default value, the
fan will run; when the temperature drops to a certain level, the fan will stop running.

When the temperature is above °C, the control unit will send an alarm signal. If the temperature rises
continuously, the temperature protection circuit (U407B) will output a control voltage, to reduce the
power level Vset, thus reducing the transmitter power and protecting the PA. When the temperature falls

below °C, Vset and transmitter power will restore to their normal levels. Naturally, the alarm will dissolve.
Low-voltage and Over-voltage Protection

The control unit detects the voltage of system power supply in a real time way. When the voltage is
below 12V, the control unit will reduce the TX power to 30W, ensuring no damage to the driver amplifier
of transmitter. When the voltage is above 14.6V, it will reduce the power level to 40W, ensuring no

damage to the final-stage amplifier of transmitter.

12.2 RX Circuit

Attenuator LO Amp LPF

Attenuator
Ref. Osc
19.2MHZ

l

OMAP (') AD9sss <—<<7

|
IF Processor  |F Amp IF Filter Mixer:
|

:Band-pass Filter2 LNA  Band-pass Filterl | Low-pass Filter

Al fal e ol

Figure 12-2 Block Diagram of Receiver Circuit
The receiver circuit mainly comprises the RF band-pass filter, low-noise amplifier, mixer, IF filter, IF
amplifier and IF processor.
Front-end Circuit
The HF signal from the low-pass filter passes through the electrically tunable band-pass filter controlled
via TV level, to remove out-of-band interference signal and to send wanted band-pass signal to the

low-noise amplifier (U402). The amplified signal goes to a band-pass filter controlled via TV level, to
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remove out-of-band interference signal generated during amplification, and to send wanted HF signal to
the mixer.

The wanted signal passes through the RF band-pass filter and low-noise amplifier and goes to the mixer
(U403). Meanwhile, the first local oscillator (LO) signal generated by VCO passes through the low-pass
filter and also goes to the mixer. In the mixer, the wanted signal and the first LO signal are mixed to
generate the first IF signal (44.85MHz). Then the signal passes through the LC to suppress carrier other
than the first IF signal, and to increase the isolation between the mixer and the IF filter. After that, the first
IF signal goes to crystal filter (Z401) for filtering, and is sent to the two-stage IF amplifier circuit for
amplification. Then the amplified signal goes to the IF processor U501 for further processing.

Rear-end Circuit

MXOF MXON IFZP IFZN GCP GCN

DAC ‘ AGC AD9E64
SSI TO OMAP

>

IF input
DECIMATION

—iFiNE
e FILTER FORMATTING/SSI DOUTA
DOUTE
1 FS
CLKOUT
——————FREF£
CONTROL LOGIC
L Y
Lo VOLTAGE
16.8MHZ SYN CLKSYN REFERENCE
Reference - SFI
frequency

IOUTLI LOPfL:N(’/ 1oUT

LO VCO AND
LOOF FILTER LOOP FILTER

CLKN VREFP VCM VREFN PC PD PE

SYNCE

Figure 12-3 Diagram of IF Processor
The first IF signal (44.85MHz) output by the IF amplifier goes into U501 via Pin 47, where the signal is
converted to the second IF signal (2.25MHz). Then the signal is converted to digital signal via ADC
sampling, and output via the SSI interface. Finally, the digital signal is sent to DSP (OMAP5912) for
demodulation.
U501 employs reference frequency of 19.2MHz and shares the crystal with OMAP. The second LO VCO
comprises an oscillator, a varactor and some other components, to provide the 42.6/47.1MHz LO signal.

The 18MHz clock frequency is generated by the LC resonance loop.

12.3 Frequency Generation Unit (FGU)

The repeater has two FGUs. One is RX FGU providing the first LO frequency for the RX system; the
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other is TX FGU providing carrier and exciter signal for the TX system. They work simultaneously, but
are locked at different frequencies.
Both RX FGU and TX FGU mainly consist of a reference crystal oscillator, a PLL, a VCO and a buffer

amplifier. The PLL data is configured via OMAP.

MOD_H
MCBSP :’> DAC

OMAP

MOD_H

vcoz —

MCSI

Sky72310

BPF

/N

Figure 12-4 Block Diagram of Transmitter

MCBSP |~ DAC

OMAP

LPF vCol

|
SPI Sky72310 D ﬂ RXLO>

vcoz —

BPF

/\

Figure 12-5 Block Diagram of Receiver

Reference Oscillator

The reference crystal oscillator is a temperature compensated crystal oscillator with a frequency of
19.2MHz. You can control the oscillator by adjusting the DC voltage output by the digital-to-analog
converter, so as to ensure frequency accuracy.

PLL IC

The PLL is a fractional frequency divider (SKY72310), which consists of the pre-divider, programmable
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divider, phase detector, charge pump and etc. The voltage of analog circuit and digital circuit of PLL IC is

3.3V voltage, while the voltage of charge pump is 5V. See the following figure:

Data - - Registers
. PDVCharge Pum
Clock =] Serial MSBILSBDividend | Divider | Mo e ey | O Mux Out
Interface Contral
& - :
|
Mod_in !
Modulation ! -
Unit : Mux Mux_out
|
¥ | -
_‘.l';: 1
18-Bit |
I
! :
i L
Fractional
Unit - - - Reference
Frequency
+ Oscillator
Fuco_main M
- - Main ... Main L
G Fvco_main Divider | ™ Divider
'y T
Fpd_main ¥ Fref_main
Main
Phase/Freq.
Detector Fraf
and
Charge Pump Reference
Frequency
Oscillator

N CPout_main ‘{D}‘

Lock Detection or LO/PS_main
Power Steering

Figure 12-6 Block Diagram of PLL IC

SKY72310’s role is to generate appropriate frequency based on the data transmitted by OMAP of
baseband board. The 19.2MHz frequency generated by the reference crystal oscillator goes into the PLL,
to generate the reference frequency. Meanwhile, the frequency generated by VCO goes into PLL for
frequency division. The resulting frequency will be compared with reference frequency in terms of phase
difference in the phase detector. After comparison, the resulting frequency is converted to CV voltage via
the loop filter, to control the output frequency of VCO. In addition, as a key component of the modulation
circuit, PLL can directly obtain data from the MCSI port of OMAP for modulation.

VCO

The VCO for RX unit comprises two transistors (Q101 and Q107), a varactor and four Colpitts oscillators.
Q105 and Q106 are the buffer amplifiers for the RX unit.

The VCO for exciter unit comprises two transistors (Q101 and Q107), a varactor and four Colpitts

oscillators. Q105 and Q106 are the buffer amplifiers for the exciter unit.
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RD98X PCB View (Exciter Board)
Top Layer
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RD98X PCB View (RX Board)

Top Layer
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12.5 Block Diagram

RD98X Block Diagram (PA Section)

9-3V.3A ov 13.6V,12A (B+)
/—. Voltage
Regulator
RFC RFC PA_Enable RFC
e P0=47.5dBm
) 1 1
Matching/ Wideband LDMOS 500hm |1 1
@ Matching Attenuation ’\lillatt(\:nt“nlg PD850355-1 Matching : :
5dB etwor Network |
= A MOSFET A MOSFET Harmonics Fiters| power sensdy =
RDOL RDO7 A
RF I - (bmMos 48.5dBm RF Out
" 13dBm Pre-driver 28.5dBm Driver 35.5dBm PD85035S-2 " N
g )
El
Final_Bias(5V) £
7
=
S v
Bias_Setting Ao 2008 Pad Attenuator
Q |<
< o il
a El V_APC z
13.6V (B+ 9.3V,1A 5VLDO vV [T
#} 7809 teeep XC6209F502P 1_> Lo AmS”
og Amp
R Lo A
i APC T5
2
>
Temp_Protect_Volt
Diff. Amp
VSWR_Protect_Volt <
< «
UP/DSP(BB) <
RTHLRTH2
< Temp Sensor Diff. Amp
Pf_DET
L = ADC <
Pr_DET
R = ADC
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Hytera

Service Manual

12.7 Parts List

Power Amplifier

No. |Ref. No. Part No. Description

1 R436 3001060000000 |0Q

2 R438 3001060000000 |0Q

3 R440 3001060000000 [0Q

4 R452 3001060000000 [0Q

5 R459 3001060000000 [0Q

6 R461 3001060000000 |0Q

7 R478 3001060000000 |0Q

8 R480 3001060000000 |0Q

9 R486 3001060000000 |0Q

10 R487 3001060000000 |0Q

11 R496 3001060000000 |0Q

12 R526 3001060000000 [0Q

13 R537 3001060000000 [0Q

14 R406 3001061010000 (100Q
15 R513 3001061010000 (100Q
16 R519 3001061010000 (100Q
17 R520 3001061010000 |100Q
18 R465 3001061020000 |1KQ
19 R408 3001061030000 |10KQ
20 R52 3001061030000 |10KQ
21 R532 3001061030000 |10KQ
22 R534 3001061030000 |10KQ
23 R434 3001061220000 |[1.2KQ
24 R457 3001061220000 |[1.2KQ
25 R521 3001061220000 |[1.2KQ
26 C571 3001062020030 [2KQ
27 R484 3001062020030 [2KQ
28 R479 3001062220000 [2.2KQ
29 R517 3001062240000 [220KQ
30 R533 3001062240000 [220KQ
31 R481 3001062720030 [2.7KQ
32 R437 3001063310000 (330Q
33 R460 3001063310000 (330Q
34 R535 3001063320000 |3.3KQ
35 R538 3001063320000 (3.3KQ
36 R61 3001063620000 [3.6KQ
37 R454 3001063930000 [39KQ
38 R455 3001064730000 |47KQ
39 R485 3001064730000 |47KQ
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Hytera
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No. |Ref. No. Part No. Description
40 RT401 3001064730000 |[47KQ
41 R450 3001064740000 |470KQ
42 R522 3001064740000 |470KQ
43 R523 3001064740000 [470KQ
44 R524 3001064740000 [470KQ
45 R525 3001064740000 [470KQ
46 R407 3001065130000 |51KQ
47 R449 3001065620000 |5.6KQ
48 R409 3001065620010 |5.6KQ
49 R439 3001066810010 [680Q
50 R495 3001066820000 [6.8KQ
51 R435 3001068220000 (8.2KQ
52 R458 3001068220000 (8.2KQ
53 R442 3001070000000 [0Q

54 R462 3001070000000 [0Q

55 R464 3001070000000 [|0Q

56 R466 3001070000000 [|0Q

57 R477 3001070000000 [0Q

58 R482 3001070000000 [0Q

59 R492 3001070000000 [0Q

60 R505 3001070000000 [0Q

61 C420 3001071000000 |10Q
62 R414 3001071000000 |10Q
63 R415 3001071000000 |10Q
64 R432 3001071000000 |10Q
65 R441 3001071000000 (10Q
66 R472 3001071000000 |10Q
67 R473 3001071000000 |10Q
68 R503 3001071000000 |10Q
69 R504 3001071000000 |10Q
70 R410 3001071030000 (10KQ
71 R483 3001071040010 |100KQ
72 R501 3001071040010 |100KQ
73 C405 3001071200000 [12Q
74 R401 3001071200000 120
75 R404 3001071200000 [12Q
76 R500 3001071230010 (12KQ
77 R402 3001073910000 (390Q
78 R403 3001073910000 (390Q
79 R411 3001074700000 (47Q
80 R498 3001085100000 [51Q
81 R499 3001085100000 |51Q
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82 R489 3001074720010 |4.7KQ
83 R490 3001074720010 |4.7KQ
84 R446 3001075100000 |[51Q

85 R445 3001076810000 |680Q
86 R471 3001076810000 |680Q
87 R467 3001080190000 |0.1Q

88 R468 3001080190000 [0.1Q

89 R469 3001080190000 [0.1Q

90 R470 3001080190000 [0.1Q

91 R425 3001081010000 (100Q
92 R429 3001081010000 (100Q
93 R426 3001081210000 (120Q
94 R430 3001081210000 (120Q
95 R424 3001082700000 [27Q

96 R428 3001082700000 [27Q

97 RA476 3001083310010 (330Q
98 R417 3001084790000 (4.7Q

99 R418 3001084790000 (4.7Q
100 R419 3001084790000 (4.7Q
101 R421 3001084790000 (4.7Q
102 R422 3001084790000 (4.7Q
103 R423 3001084790000 (4.7Q
104 R463 3001084790000 (4.7Q
105 R502 3001161000010 |10Q
106 R475 3001161510010 |150Q
107 C485 3101061010010 |(100PF
108 C519 3101061010010 [100PF
109 C538 3101061010010 [100PF
110 C539 3101061010010 [100PF
111 C502 3101061020000 (1000PF
112 C504 3101061020000 (1000PF
113 C529 3101061020000 (1000PF
114 C552 3101061020000 (1000PF
115 C557 3101061020000 (1000PF
116 C566 3101061020000 (1000PF
117 C567 3101061020000 (1000PF
118 C569 3101061020000 (1000PF
119 C505 3101061030010 [0.01UF
120 C520 3101061030010 [0.01UF
121 C523 3101061030010 |[0.01UF
122 C474 3101061040010 |0.1UF
123 C484 3101061040010 |0.1UF
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124 C488 3101061040010 |0.1UF
125 C503 3101061040010 [0.1UF
126 C514 3101061040010 |0.1UF
127 C518 3101061040010 |0.1UF
128 C526 3101061040010 |0.1UF
129 C530 3101061040010 |[0.1UF
130 C555 3101061040010 |0.1UF
131 C558 3101061040010 |0.1UF
132 C560 3101061040010 |0.1UF
133 R536 3101061040010 [0.1UF
134 C531 3101061050000 [1UF
135 C477 3101061820000 (1800PF
136 C413 3101062210000 [220PF
137 C478 3101062210000 [220PF
138 C489 3101062210000 [220PF
139 C501 3101062210000 [220PF
140 C527 3101062210000 [220PF
141 C554 3101062210000 [220PF
142 C559 3101062210000 [220PF
143 C563 3101062210000 [220PF
144 C564 3101062210000 [220PF
145 C570 3101062210000 [220PF
146 C476 3101062220010 |2200PF
147 C482 3101063920000 (3900PF
148 C549 3101064720000 (4700PF
149 C535 3101064740000 [0.47UF
150 C537 3101064740000 [0.47UF
151 C550 3101065610000 [560PF
152 C543 3101066810020 |680PF
153 C471 3101070600010 |6PF
154 C506 3101070600010 |6PF
155 R443 3101070600010 |6PF
156 C414 3101071010000 [100PF
157 C417 3101071010000 [100PF
158 C492 3101071010000 |(100PF
159 C517 3101071010000 |[100PF
160 C540 3101071010000 [100PF
161 C545 3101071010000 [100PF
162 C401 3101071020010 [1000PF
163 C410 3101071020010 [1000PF
164 C415 3101071020010 [1000PF
165 C416 3101071020010 (1000PF
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166 C419 3101071020010 [1000PF
167 C472 3101071020010 |1000PF
168 C486 3101071020010 [1000PF
169 C495 3101071020010 (1000PF
170 C497 3101071020010 (1000PF
171 C500 3101071020010 (1000PF
172 C525 3101071020010 (1000PF
173 C547 3101071020010 (1000PF
174 C508 3101071030010 [0.01UF
175 C553 3101071030010 [0.01UF
176 C473 3101071040000 |0.1UF
177 C494 3101071040000 |0.1UF
178 C496 3101071040000 [0.1UF
179 C516 3101071040000 [0.1UF
180 C522 3101071040000 [0.1UF
181 C524 3101071040000 [0.1UF
182 C544 3101071040000 [0.1UF
183 C533 3101071050160 [1UF
184 C418 3101072210010 [220PF
185 C483 3101072210010 [220PF
186 C498 3101072210010 [220PF
187 C499 3101072210010 [220PF
188 C532 3101072210010 [220PF
189 C548 3101072210010 [220PF
190 C534 3101072220010 [2200PF
191 C490 3101081020010 (1000pF
192 C491 3101081040010 [0.1UF
193 C455 3101370200000 [2pF
194 C457 3101370200000 [2pF
195 C462 3101371000000 (10pF
196 C463 3101371000000 (10pF
197 C36 3101372200000 [22pF
198 C441 3101372200000 [22pF
199 C442 3101372200000 [22pF
200 C443 3101372200000 [22pF
201 C454 3101372200000 [22pF
202 C430 3101374710000 |470pF
203 C431 3101374710000 |470pF
204 C467 3101374710000 |470pF
205 C575 3101374710000 |470pF
206 C453 3101376890000 |6.8pF
207 C458 3101376890000 |6.8pF
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208 C76 3101376890000 |6.8pF

209 C542 3101378290000 |8.2pF

210 C528 3104086840020 [0.68UF

211 C521 3104086850030 [6.8UF

212 C551 3104086850030 [6.8UF

213 C546 3104993360000 [33uF

214 C515 3104994750020 |4.7uF

215 C536 3104994750020 |4.7uF

216 R493 3210306560000 |56nH

217 R494 3210306560000 [56nH

218 R497 3210306560000 [56nH

219 R528 3210306560000 [56nH

220 R529 3210306560000 [56nH

221 L417 3213306102000 |1uH

222 L418 3213306102000 (1uH

223 L407 3215107470000 |47nH

224 L401 3217107180010 (18nH

225 L15 3231083011000 |113nH

226 L416 3231083011000 |113nH

227 L402 3217112102020 |1uH

228 L420 3221507600000 |Ferrite bead
229 L421 3221507600000 |Ferrite bead
230 L403 3221513600000 |Ferrite bead
231 L419 3221513600000 |Ferrite bead
232 L422 3221513600000 |Ferrite bead
233 L423 3221513600000 |Ferrite bead
234 L424 3221513600000 |Ferrite bead
235 L426 3221513600000 |Ferrite bead
236 L427 3221513600000 |Ferrite bead
237 L428 3221513600000 |Ferrite bead
238 L433 3221513600000 |Ferrite bead
239 L404 3231351680000 |16nH

240 L410 3233099400010  |40nH

241 L412 3233099400010 |[40nH

242 L413 3233099400010 |[40nH

243 L414 3233099400010 [40nH

244 D406 3302030500030 |Zener diode
245 D404 3302060000000 |Zener diode
246 D405 3303010500040 [Switching diode
247 D407 3303010500290 |Switching diode
248 D408 3303030100010 |Switching diode
249 Q408 3403008000010 [Transistor
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250 Q409 3403008000010 (Transistor

251 Q401 3504990000010 [PAIC

252 Q402 3504990000020 [PAIC

253 U406 3605008001690 |Operational amplifier
254 U401 3605008005070 |Operational amplifier
255 u407 3605010000020 |Operational amplifier
256 U404 3608002005490 [Power management IC
257 U405 3608015000060 |Power management IC
258 D401 3609030000000 |Schottky diode

259 D402 3609030000000 (Schottky diode

260 U403 3623025000000 |Wave detector IC
261 R510 3001062740010 |270KQ

262 R509 3001069130000 [91KQ

263 C470 3001071510010 (150Q

264 R444 3001071810000 (180Q

265 C452 3101371200000 |(12pF

266 C456 3101371200000 (12pF

267 C459 3101371200000 (12pF

268 C465 3101373990000 (3.9pF

269 C466 3101373990000 (3.9pF

270 R433 3217107471010 [470nH

271 R456 3217107471010 [470nH

272 L409 3233099220000 [22nH

273 L408 3233099185900 (18.5nH

274 L411 3233099185900 (18.5nH

275 C404 3101066800000 [68PF

276 C425 3101073000000 (30PF

277 Cc427 3101073000000 (30PF

278 C424 3101073300000 (33PF

279 C426 3101073300000 (33PF

280 C403 3101074700000 |47PF

281 C464 3101370100000 |1pF

282 C448 3101371210000 (120pF

283 C61 3101375690000 |[5.6pF

284 C444 3101378200000 (82PF

285 Q407 3404999000020 [NPNTransistor

286 PCB

287 El 6201868000000 |Heat sink

288 E3 6202011000000 |Shielding mask
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1 R224 3001050000000 [0Q

2 R228 3001050000000 [0Q

3 L114 3001060000000 |0Q

4 R108 3001060000000 |0Q

5 R121 3001060000000 |0Q

6 R124 3001060000000 [0Q

7 R134 3001060000000 [0Q

8 R141 3001060000000 [0Q

9 R146 3001060000000 [0Q
10 R221 3001060000000 [0Q
1 R225 3001060000000 |0Q
12 R230 3001060000000 |0Q
13 R237 3001060000000 |0Q
14 R239 3001060000000 [0Q
15 R257 3001060000000 [0Q
16 R261 3001060000000 [0Q
17 R202 3001051000000 (10Q
18 R209 3001051000000 (10Q
19 R238 3001051000000 (10Q
20 R222 3001061000000 (10Q
21 R145 3001062200000 [22Q
22 R123 3001062700000 [27Q
23 R218 3001063300000 [33Q
24 R127 3001064700000 [47Q
25 R214 3001055100020 [51Q
26 R215 3001055100020 [51Q
27 R216 3001055100020 [51Q
28 R217 3001066800000 |68Q
29 R132 3001068200000 (82Q
30 R140 3001068200000 (82Q
31 R142 3001068200000 (82Q
32 R143 3001068200000 (820
33 R204 3001051010000 |100Q
34 R206 3001051010000 |100Q
35 R106 3001061010000 |100Q
36 R133 3001061010000 |100Q
37 R242 3001061010000 |100Q
38 R244 3001061010000 |100Q
39 R245 3001061010000 |100Q
40 R249 3001061010000 |100Q
41 R250 3001061010000 (100Q
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42 R251 3001061010000 (100Q
43 R252 3001061010000 (100Q
44 R253 3001061010000 (100Q
45 R254 3001061010000 |100Q
46 R256 3001061010000 |100Q
47 R258 3001061010000 |100Q
48 R259 3001061010000 (100Q
49 R112 3001061210000 (120Q
50 R135 3001061210000 (120Q
51 R107 3001061510000 (150Q
52 R110 3001061510000 (150Q
53 R136 3001061510000 (150Q
54 R219 3001061510000 (150Q
55 R128 3001062210000 [220Q
56 R129 3001062210000 |220Q
57 R201 3001051020000 |1KQ
58 R210 3001051020000 |1KQ
59 R213 3001051020000 (1KQ
60 R223 3001051020000 (1KQ
61 R241 3001051020000 (1KQ
62 R246 3001061020010 [1KQ
63 R264 3001061020010 [1KQ
64 R266 3001061020010 [1KQ
65 R248 3001061520000 (1.5KQ
66 R101 3001063320000 (3.3KQ
67 R114 3001063320000 (3.3KQ
68 R117 3001063320000 [3.3KQ
69 R125 3001063320000 [3.3KQ
70 R137 3001063320000 [3.3KQ
71 R104 3001054720000 |4.7KQ
72 R205 3001054720000 |4.7KQ
73 R262 3001064720000 |4.7KQ
74 R265 3001065120000 [5.1KQ
75 R267 3001065120000 |[5.1KQ
76 R268 3001065120000 |[5.1KQ
77 R263 3001065620000 [5.6KQ
78 R130 3001066820000 [6.8KQ
79 R144 3001066820000 [6.8KQ
80 R105 3001068220000 [8.2KQ
81 R126 3001068220000 [8.2KQ
82 R131 3001068220000 [8.2KQ
83 R207 3001051030000 [10KQ

295



Hytera

Service Manual

No. | Ref. No. Part No. Description
84 R226 3001051030000 [10KQ
85 R235 3001051030000 [10KQ
86 R260 3001061030010 [10KQ
87 R118 3001061530010 (15KQ
88 R120 3001061530010 (15KQ
89 R139 3001061530010 [15KQ
90 R138 3001063330000 (33KQ
91 R119 3001063930010 [39KQ
92 R229 3001054730010 [47KQ
93 R233 3001054730010 [47KQ
94 R247 3001064730000 |[47KQ
95 R255 3001064730000 [47KQ
96 R115 3001066830000 [68KQ
97 R243 3001068230010 [82KQ
98 R102 3001051040000 |100KQ
99 R103 3001051040000 |100KQ

100 R116 3001061040000 |100KQ

101 R271 3001061040000 (100KQ

102 R236 3001066840000 [680KQ

103 C115 3101060100010 |[1PF

104 C154 3101060100010 |[1PF

105 C167 3101060200010 [2PF

106 C169 3101060200010 [2PF

107 C300 3101052490010 |2.4PF

108 C131 3101060300010 (3PF

109 C159 3101060300010 (3PF
110 C133 3101060400010 [4PF
111 C151 3101060400010 (4PF
112 C206 3101054790040 |4.7PF
113 C301 3101054790040 |4.7PF
114 C153 3101064790010 |4.7PF
115 C173 3101064790010 |4.7PF
116 C118 3101060500010 [5PF
117 C135 3101060500010 [5PF
118 C1l64 3101060500010 [5PF
119 C168 3101060500010 [5PF

120 C101 3101060600010 |6PF

121 Cl14 3101060600010 |6PF

122 C125 3101060600010 |6PF

123 C163 3101060600010 |6PF

124 C165 3101060600010 |6PF

125 C152 3101060700020 ([7PF
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126 C309 3101060700020 |[7PF
127 C140 3101060900010 [9PF
128 C229 3101061000000 [10PF
129 C239 3101061000000 (10PF
130 C240 3101061000000 (10PF
131 C1l12 3101061200000 (12PF
132 C166 3101061200000 (12PF
133 C208 3101051500020 (15PF
134 C128 3101061800000 (18PF
135 C130 3101061800000 (18PF
136 C150 3101061800000 (18PF
137 C129 3101062200010 [22PF
138 Cl41 3101062200010 [22PF
139 Cli1 3101062400010 [24PF
140 C254 3101062400010 [24PF
141 C210 3101062700010 [27PF
142 C215 3101062700010 [27PF
143 C307 3101063300000 (33PF
144 C120 3101064700000 ([47PF
145 C160 3101064700000 ([47PF
146 C113 3101065600000 [56PF
147 C156 3101065600000 [56PF
148 C212 3101051010030 (100PF
149 C213 3101051010030 |[100PF
150 C221 3101051010030 [100PF
151 C222 3101051010030 |[100PF
152 C225 3101051010030 (100PF
153 Cc281 3101061010010 (100PF
154 C282 3101061010010 (100PF
155 C285 3101061010010 (100PF
156 C288 3101061010010 (100PF
157 C289 3101061010010 (100PF
158 C296 3101061010010 |[100PF
159 C297 3101061010010 |[100PF
160 C298 3101061010010 |[100PF
161 C299 3101061010010 (100PF
162 Cl116 3101061510000 (150PF
163 C157 3101061510000 |150PF
164 C251 3101062210000 |220PF
165 C252 3101062210000 [220PF
166 C306 3101062210000 [220PF
167 C102 3101054710010 |[470PF
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168 C103 3101054710010 |470PF
169 C104 3101054710010 |470PF
170 C278 3101054710010 |470PF
171 C283 3101054710010 [470PF
172 C121 3101064710000 (470PF
173 C123 3101064710000 (470PF
174 C161 3101064710000 [470PF
175 C1l71 3101064710000 (470PF
176 C262 3101064710000 |470PF
177 C201 3101051020010 [1000PF
178 Cc217 3101051020010 |1000PF
179 C219 3101051020010 |1000PF
180 C232 3101051020010 [1000PF
181 C236 3101051020010 [1000PF
182 C241 3101051020010 [1000PF
183 C245 3101051020010 [1000PF
184 C246 3101051020010 [1000PF
185 C250 3101051020010 [1000PF
186 Cc127 3101061020000 [1000PF
187 C255 3101061020000 [1000PF
188 C256 3101061020000 [1000PF
189 C257 3101061020000 [1000PF
190 C258 3101061020000 [1000PF
191 C264 3101061020000 [1000PF
192 C265 3101061020000 [1000PF
193 C266 3101061020000 [1000PF
194 C268 3101061020000 [1000PF
195 Cc271 3101061020000 [1000PF
196 C272 3101061020000 [1000PF
197 C275 3101061020000 [1000PF
198 C279 3101061020000 [1000PF
199 C286 3101061020000 [1000PF
200 C290 3101061020000 [1000PF
201 C291 3101061020000 [1000PF
202 C292 3101061020000 [1000PF
203 C293 3101061020000 [1000PF
204 C294 3101061020000 [1000PF
205 C302 3101061020000 [1000PF
206 C303 3101061020000 [1000PF
207 C304 3101061020000 [1000PF
208 C305 3101061020000 [1000PF
209 C203 3101051520000 [1500PF
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210 C216 3101051520000 |(1500PF
211 C228 3101051520000 |(1500PF
212 C105 3101061520010 |(1500PF
213 C108 3101061520010 (1500PF
214 C110 3101061520010 [1500PF
215 C117 3101061520010 [1500PF
216 C138 3101061520010 (1500PF
217 C146 3101061520010 [1500PF
218 C148 3101061520010 |(1500PF
219 C158 3101061520010 [1500PF
220 C274 3101061520010 (1500PF
221 C209 3101051030020 |0.01UF
222 C223 3101061230000 [0.012UF
223 C224 3101062730000 [0.027UF
224 C227 3101066830000 |0.068UF
225 C207 3101051040010 [0.1UF
226 C211 3101051040010 [0.1UF
227 C214 3101051040010 [0.1UF
228 C220 3101051040010 [0.1UF
229 C231 3101051040010 [0.1UF
230 C234 3101051040010 (0.1UF
231 C242 3101051040010 [0.1UF
232 C243 3101051040010 (0.1UF
233 C247 3101051040010 [0.1UF
234 C248 3101051040010 |[0.1UF
235 C267 3101051040010 [0.1UF
236 C284 3101051040010 [0.1UF
237 C106 3101061040020 [0.1UF
238 C109 3101061040020 [0.1UF
239 C122 3101061040020 [0.1UF
240 Cl24 3101061040020 |(0.1UF
241 C126 3101061040020 |[0.1UF
242 C139 3101061040020 |[0.1UF
243 C147 3101061040020 |[0.1UF
244 C162 3101061040020 |[0.1UF
245 C172 3101061040020 [0.1UF
246 C174 3101061040020 [0.1UF
247 C226 3101061040020 [0.1UF
248 C260 3101061040020 (0.1UF
249 C261 3101061040020 [0.1UF
250 C270 3101061040020 [0.1UF
251 C276 3101061040020 |[0.1UF
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252 C295 3101061040020 (0.1UF
253 C308 3101061040020 (0.1UF
254 C311 3101061040020 (0.1UF
255 C235 3101073340010 |0.33UF
256 C204 3101051050160 |1uF
257 C233 3101071050020 |[1UF
258 C269 3101061050020 |[1UF
259 C287 3101061050020 [1UF
260 C132 3101074750000 |4.7UF
261 C107 3104074750070 |4.7UF
262 C273 3104074750070 |4.7UF
263 C259 3104086850030 (6.8UF
264 C230 3104071060070 [10UF
265 C263 3104081060120 [10UF
266 C277 3104081060120 [10UF
267 C312 3104081060120 |[10UF
268 C313 3217106479000 [4.7nH
269 C314 3217106479000 (4.7nH
270 C315 3217106479000 (4.7nH
271 C316 3217106479000 (4.7nH
272 L220 3215006100010 (10nH
273 L221 3215006100010 (10nH
274 R148 3210306220000 [22nH
275 R149 3210306220000 (22nH
276 L113 3217106470000 (47nH
277 L124 3217106470000 (48nH
278 L125 3217106470000 [49nH
279 L219 3210306560000 (56nH
280 L222 3210306560000 (57nH
281 L204 3210306101000 [100nH
282 L108 3217107121000 (120nH
283 L120 3217107121000 (120nH
284 L111 3212106221000 [220nH
285 L112 3212106221000 [220nH
286 L123 3212106221000 [220nH
287 L210 3217607391000 (390nH
288 L101 3217607681000 [680nH
289 L104 3217607681000 [680nH
290 L105 3217607681000 [680nH
291 L109 3217607681000 [680nH
292 L115 3217607681000 [680nH
293 L117 3217607681000 |680nH
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294 L118 3217607681000 |680nH

295 L121 3217607681000 |680nH

296 L207 3213306561000 |0.56uH

297 L102 3221506601000 |Ferrite bead
298 L103 3221506601000 |Ferrite bead
299 L107 3221506601000 |Ferrite bead
300 L110 3221506601000 |Ferrite bead
301 L122 3221506601000 |Ferrite bead
302 L127 3221506601000 |Ferrite bead
303 L201 3221506601000 |Ferrite bead
304 L202 3221506601000 |Ferrite bead
305 L203 3221506601000 |Ferrite bead
306 L205 3221506601000 |Ferrite bead
307 L206 3221506601000 |Ferrite bead
308 L208 3221506601000 |Ferrite bead
309 L209 3221506601000 |Ferrite bead
310 L211 3221506601000 |Ferrite bead
311 L212 3221506601000 |Ferrite bead
312 L213 3221506601000 |Ferrite bead
313 L214 3221506601000 |Ferrite bead
314 L215 3221506601000 |Ferrite bead
315 L216 3221506601000 |Ferrite bead
316 L217 3221506601000 |Ferrite bead
317 L218 3221506601000 |Ferrite bead
318 L106 3211256000000 |56nH

319 L119 3211256000000 |56nH

320 D101 3304060300050 |Varactor

321 D103 3304060300050 |Varactor

322 D104 3304060300050 |Varactor

323 D105 3304060300050 |Varactor

324 D107 3304060300050 |Varactor

325 D108 3304060300050 |Varactor

326 D109 3304060300050 (|Varactor

327 D110 3304060300050 (|Varactor

328 D102 3303240000000 (|Varactor

329 D202 3303240000000 |Varactor

330 D112 3304010100890 |Varactor

331 Q101 3408002000080 |NPN transistor
332 | Q107 3408002000080 |NPN transistor
333 | Q105 3404006000000 |NPN transistor
334 | Q106 3404006000000 |NPN transistor
335 Q108 3404999000000 |NPN transistor
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336 Q103 3499000000150 |Composite transistor

337 Q104 3403003000060 |NPN transistor

338 Q202 3403002000000 |PNP transistor

339 Q203 3403008000010 |Bias resistor transistor

340 Q102 3503010000010 [P-MOSFET

341 U202 3604019000000 [PLLIC

342 U203 3616010000000 |Switch IC

343 U204 3616010000000 |Switch IC

344 U205 3616059000000 |Switch IC

345 U207 3608006000000 |Power management IC

346 U208 3608020000000 |Power management IC

347 U209 3605002057090 |Operational amplifier

348 U210 3605002054590 |Operational amplifier

349 | X201 3701019250060 [Temperature compensated crystal oscillator
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1 C501 3001050000000 |0Q

2 R141 3001050000000 |0Q

3 R160 3001050000000 |0Q

4 R166 3001050000000 |0Q

5 R167 3001050000000 |0Q

6 R168 3001050000000 |0Q

7 R501 3001050000000 |0Q

8 R510 3001050000000 |0Q

9 R513 3001050000000 |0Q

10 R515 3001050000000 |0Q

1 R516 3001050000000 |0Q

12 R129 3001051000000 [10Q
13 R133 3001051000000 [10Q
14 R130 3001051010000 |100Q
15 R132 3001051010000 |100Q
16 R136 3001051020000 [1KQ
17 R145 3001051020000 [1KQ
18 R150 3001051020000 [1KQ
19 R154 3001051020000 [1KQ
20 R158 3001051020000 |[1KQ
21 R161 3001051020000 |[1KQ
22 R134 3001051030000 |10KQ
23 R144 3001051030000 |10KQ
24 R147 3001051030000 |10KQ
25 R505 3001051030000 |10KQ
26 R152 3001051040000 [100KQ
27 R504 3001051040000 [100KQ
28 R514 3001051040000 [100KQ
29 R509 3001051820000 (1.8KQ
30 R518 3001051820000 (1.8KQ
31 R151 3001051840000 |180KQ
32 R111 3001052220000 [2.2KQ
33 R507 3001054720000 |4.7KQ
34 R149 3001054730000 |47KQ
35 R153 3001054730000 |47KQ
36 R135 3001055100020 |51Q
37 R137 3001055100020 |51Q
38 R140 3001055100020 |51Q
39 R503 3001055100020 |51Q
40 R520 3001055110000 |510Q
41 R519 3001055620000 |5.6KQ

303



Hytera

Service Manual

No. |Ref. No. Part No. Description
42 R511 3001058220000 (8.2KQ
43 C432 3001060000000 [0Q
44 C445 3001060000000 [0Q
45 C449 3001060000000 [0Q
46 L116 3001060000000 [0Q
47 L405 3001060000000 [0Q
48 L412 3001060000000 |0Q
49 L423 3001060000000 |0Q
50 L433 3001060000000 |0Q
51 L519 3001060000000 [0Q
52 L612 3001060000000 [0Q
53 R119 3001060000000 [0Q
54 R121 3001060000000 [0Q
55 R139 3001060000000 [0Q
56 R409 3001060000000 [0Q
57 R419 3001060000000 |0Q
58 R420 3001060000000 |0Q
59 R453 3001060000000 [0Q
60 R521 3001060000000 [0Q
61 R609 3001060000000 [0Q
62 R615 3001060000000 [0Q
63 R619 3001060000000 [0Q
64 R622 3001060000000 [0Q
65 R623 3001060000000 [0Q
66 R107 3001061000000 [10Q
67 R109 3001061000000 (10Q
68 R436 3001061000000 |10Q
69 R106 3001061010000 (100Q
70 R117 3001061010000 (100Q
71 R142 3001061010000 (100Q
72 R608 3001061010000 (100Q
73 R610 3001061010000 (100Q
74 R614 3001061010000 |100Q
75 R618 3001061010000 |100Q
76 R626 3001061010000 |100Q
77 R627 3001061010000 (100Q
78 R632 3001061010000 (100Q
79 R633 3001061010000 (100Q
80 R411 3001071010000 (100Q
81 R424 3001071010000 (100Q
82 R428 3001071010000 (100Q
83 R468 3001071010000 |100Q

304



Hytera

Service Manual

No. |Ref. No. Part No. Description
84 R607 3001061020010 [1KQ
85 R613 3001061020010 [1KQ
86 R616 3001061020010 [1KQ
87 R620 3001061020010 (1KQ
88 R624 3001061020010 |[1KQ
89 R625 3001061020010 [1KQ
90 R628 3001061020010 [1KQ
91 R404 3001061030010 |10KQ
92 R102 3001061040010 |100KQ
93 R104 3001061040010 [100KQ
94 R405 3001061040010 [100KQ
95 R406 3001061040010 [100KQ
96 R407 3001061040010 [100KQ
97 R410 3001061040010 [100KQ
98 R417 3001061040010 |100KQ
99 R418 3001061040010 |100KQ
100 R423 3001061040010 |100KQ
101 R427 3001061040010 [100KQ
102 R459 3001061040010 [100KQ
103 R460 3001061040010 [100KQ
104 R462 3001061040010 [100KQ
105 R463 3001061040010 [100KQ
106 R437 3001061210000 (120Q
107 R438 3001061210000 |120Q
108 R425 3001061220000 (1.2KQ
109 R430 3001061220000 (1.2KQ
110 R143 3001061500000 |15Q
111 R108 3001061510000 (150Q
112 R128 3001061510000 (150Q
113 R612 3001061520000 (1.5KQ
114 R617 3001061520000 |1.5KQ
115 R114 3001061530010 (15KQ
116 R115 3001061530010 [15KQ
117 R450 3001062030000 |20KQ
118 R122 3001062210000 [220Q
119 R123 3001062210000 [220Q
120 R118 3001062700000 [27Q
121 R448 3001063030000 (30KQ
122 R451 3001063030000 (30KQ
123 R125 3001063300000 |33Q
124 R439 3001063310010 (330Q
125 R445 3001063310010 |330Q
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126 R101 3001063320000 (3.3KQ
127 R110 3001063320000 (3.3KQ
128 R112 3001063320000 (3.3KQ
129 R113 3001063320000 (3.3KQ
130 R426 3001063620000 (3.6KQ
131 R103 3001064720000 [4.7KQ
132 R447 3001064720000 |4.7KQ
133 R606 3001064730000 |47KQ
134 R611 3001064730000 |47KQ
135 R621 3001064730000 [47KQ
136 R629 3001064730000 [47KQ
137 R630 3001064730000 |[47KQ
138 R631 3001064730000 [47KQ
139 R635 3001064730000 [47KQ
140 R446 3001065100000 |51Q
141 R449 3001065100000 [51Q
142 R444 3001065120000 |5.1KQ
143 R452 3001065630000 [56KQ
144 R429 3001065690000 |[5.6Q
145 R441 3001065690000 |[5.6Q
146 R127 3001066800000 |68Q
147 R138 3001066800000 |68Q
148 R126 3001066820000 [6.8KQ
149 R434 3001068210010 (820Q
150 R435 3001068210010 (820Q
151 R440 3001068210010 (820Q
152 R442 3001068210010 (820Q
153 R443 3001068210010 (820Q
154 R105 3001068220000 (8.2KQ
155 R116 3001068220000 (8.2KQ
156 R124 3001068220000 (8.2KQ
157 R506 3001053310000 (330Q
158 R508 3001055610000 |[560Q
159 R512 3001053910010 |390Q
160 R148 3001056840000 |680KQ
161 R461 3001062710000 [270Q
162 R431 3001063900000 |39Q
163 C526 3101050500010 |[5PF
164 C530 3101052700000 [27PF
165 C429 3101060900010 [9PF
166 C439 3101060900010 [9PF
167 C118 3101061210000 |(120PF
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168 Cc182 3101051000020 |10PF
169 Cc183 3101051000020 |10PF
170 C157 3101051010030 |100PF
171 C159 3101051010030 |(100PF
172 C1l64 3101051010030 |(100PF
173 C1l71 3101051010030 |(100PF
174 C172 3101051010030 |[100PF
175 C173 3101051010030 |(100PF
176 C175 3101051010030 |100PF
177 C528 3101051010030 [100PF
178 C529 3101051010030 [100PF
179 C538 3101051010030 [100PF
180 C539 3101051010030 [100PF
181 C162 3101051020010 |1000PF
182 C163 3101051020010 |1000PF
183 C168 3101051020010 |1000PF
184 C185 3101051020010 |[1000PF
185 C195 3101051020010 |1000PF
186 C196 3101051020010 |1000PF
187 C515 3101051020010 |1000PF
188 C525 3101051020010 |1000PF
189 C531 3101051020010 |1000PF
190 C155 3101051030020 [0.01UF
191 C504 3101051030020 [0.01UF
192 C519 3101051030020 [0.01UF
193 C535 3101051030020 [0.01UF
194 Cl21 3101051040010 |0.1UF
195 C556 3101051040010 |0.1UF
196 C152 3101051040060 [0.1UF
197 C153 3101051040010 [0.1UF
198 C156 3101051040010 [0.1UF
199 C158 3101051040010 [0.1UF
200 C169 3101051040010 |[0.1UF
201 C179 3101051040010 |[0.1UF
202 C180 3101051040010 |[0.1UF
203 c181 3101051040010 [0.1UF
204 C184 3101051040010 |[0.1UF
205 C194 3101051040010 [0.1UF
206 C505 3101051040010 [0.1UF
207 C506 3101051040010 [0.1UF
208 C510 3101051040010 [0.1UF
209 C511 3101051040010 |[0.1UF
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210 C514 3101051040010 |0.1UF
211 C516 3101051040010 |0.1UF
212 C533 3101051040010 |[0.1UF
213 C534 3101051040010 |[0.1UF
214 C536 3101051040010 |[0.1UF
215 C537 3101051040010 |[0.1UF
216 C540 3101051040010 |[0.1UF
217 C541 3101051040010 |[0.1UF
218 C546 3101051040010 |0.1UF
219 C547 3101051040010 |0.1UF
220 C543 3101051050160 |1uF
221 C550 3101051050160 |1uF
222 C518 3101051810020 (180PF
223 C542 3101052200010 |22PF
224 C503 3101052210020 [220PF
225 C527 3101053900000 (39PF
226 C523 3101054700010 (47PF
227 C524 3101054700010 |47PF
228 C507 3101054710010 |470PF
229 C513 3101054710010 |470PF
230 C521 3101054710010 |470PF
231 C549 3101054710010 |470PF
232 C532 3101055600000 [56PF
233 C545 3101055600000 [56PF
234 C138 3101060200010 2PF
235 C438 3101060200010 2PF
236 C440 3101060200010 [2PF
237 C142 3101060300010 (3PF
238 C200 3101060300010 (3PF
239 C202 3101050300000 (3PF
240 C508 3101050300000 (3PF
241 C428 3101063000010 (30PF
242 C447 3101063000010 (30PF
243 Cl12 3101063690000 (3.6PF
244 C115 3101063690000 (3.6PF
245 C204 3101063690000 (3.6PF
246 C128 3101060500010 |5PF
247 C133 3101060500010 |[5PF
248 C139 3101060500010 |[5PF
249 C143 3101060500010 |[5PF
250 C146 3101060500010 |[5PF
251 C149 3101060500010 [5PF
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252 Cl116 3101060600010 |6PF
253 C120 3101060600010 |6PF
254 C135 3101060600010 |6PF
255 C463 3101060600010 |6PF
256 C205 3101060700020 [7PF
257 C132 3101060800010 (8PF
258 C469 3101060800010 (8PF
259 C478 3101060800010 (8PF
260 C484 3101060800010 |8PF
261 C495 3101060800010 |[8PF
262 C140 3101061000000 |10PF
263 C472 3101061000000 |10PF
264 C424 3101061010010 |100PF
265 C425 3101061010010 [100PF
266 C486 3101061010010 |(100PF
267 C488 3101061010010 |(100PF
268 C627 3101061010010 |(100PF
269 C628 3101061010010 [100PF
270 C631 3101061010010 [100PF
271 C632 3101061010010 [100PF
272 C637 3101061010010 [100PF
273 C638 3101061010010 [100PF
274 C639 3101061010010 [100PF
275 C640 3101061010010 |(100PF
276 C651 3101061010010 |(100PF
277 C652 3101061010010 |(100PF
278 C653 3101061010010 [100PF
279 C654 3101061010010 [100PF
280 C679 3101061010010 [100PF
281 C680 3101061010010 [100PF
282 c681 3101061010010 [100PF
283 C682 3101061010010 [100PF
284 C407 3101061020000 |[1000PF
285 C408 3101061020000 |1000PF
286 C464 3101061020000 |(1000PF
287 C485 3101061020000 |1000PF
288 C496 3101061020000 |1000PF
289 C602 3101061020000 |1000PF
290 C603 3101061020000 |1000PF
291 C605 3101061020000 |1000PF
292 C614 3101061020000 |1000PF
293 C615 3101061020000 [1000PF
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294 C617 3101061020000 |1000PF
295 C625 3101061020000 |1000PF
296 C626 3101061020000 |1000PF
297 C633 3101061020000 |(1000PF
298 C635 3101061020000 (1000PF
299 C636 3101061020000 [1000PF
300 C641 3101061020000 |[1000PF
301 C642 3101061020000 |(1000PF
302 C643 3101061020000 |1000PF
303 C644 3101061020000 |1000PF
304 c647 3101061020000 |1000PF
305 C650 3101061020000 |1000PF
306 C655 3101061020000 |1000PF
307 C656 3101061020000 |1000PF
308 C660 3101061020000 |1000PF
309 C661 3101061020000 |(1000PF
310 C663 3101061020000 |[1000PF
311 C666 3101061020000 |1000PF
312 C668 3101061020000 |1000PF
313 C669 3101061020000 |1000PF
314 C671 3101061020000 |1000PF
315 C672 3101061020000 |1000PF
316 C674 3101061020000 |1000PF
317 C675 3101061020000 [1000PF
318 C677 3101061020000 |[1000PF
319 C678 3101061020000 |[1000PF
320 C683 3101061020000 |1000PF
321 C684 3101061020000 |1000PF
322 C685 3101061020000 |1000PF
323 C405 3101061030010 [0.01UF
324 C457 3101061030010 [0.01UF
325 C102 3101061040010 [0.1UF
326 C104 3101061040010 |[0.1UF
327 C107 3101061040010 |[0.1UF
328 C123 3101061040010 |[0.1UF
329 C126 3101061040010 |[0.1UF
330 C129 3101061040010 [0.1UF
331 C165 3101061040010 [0.1UF
332 C190 3101061040010 [0.1UF
333 C197 3101061040010 [0.1UF
334 C198 3101061040010 [0.1UF
335 C401 3101061040010 |[0.1UF
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336 C409 3101061040010 [0.1UF
337 C411 3101061040010 [0.1UF
338 C467 3101061040010 [0.1UF
339 C468 3101061040010 |[0.1UF
340 C473 3101061040010 |[0.1UF
341 C474 3101061040010 |[0.1UF
342 C475 3101061040010 |[0.1UF
343 C482 3101061040010 |[0.1UF
344 C483 3101061040010 |0.1UF
345 C604 3101061040010 |[0.1UF
346 C606 3101061040010 [0.1UF
347 C618 3101061040010 [0.1UF
348 C623 3101061040010 |[0.1UF
349 C648 3101061040010 [0.1UF
350 C658 3101061040010 |[0.1UF
351 C659 3101061040010 |[0.1UF
352 C667 3101061040010 |[0.1UF
353 C673 3101061040010 |[0.1UF
354 L424 3101061040010 |0.1UF
355 C601 3101061050020 [1UF
356 C613 3101061050020 [1UF
357 C616 3101061050020 [1UF
358 C634 3101061050020 [1UF
359 C645 3101061050020 (1UF
360 C646 3101061050020 (1UF
361 C649 3101061050020 (1UF
362 C657 3101061050020 [1UF
363 C662 3101061050020 [1UF
364 C670 3101061050020 [1UF
365 C676 3101061050020 |1UF
366 C170 3101061230000 |0.012UF
367 C113 3101061500010 (15PF
368 C199 3101061500010 (15PF
369 C430 3101061500010 (15PF
370 C433 3101061500010 (15PF
371 C470 3101061500010 |[15PF
372 Cc101 3101061520010 |1500PF
373 Cc108 3101061520010 |1500PF
374 C109 3101061520010 |1500PF
375 C117 3101061520010 |1500PF
376 C122 3101061520010 |1500PF
377 C125 3101061520010 (1500PF
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378 C130 3101061520010 |1500PF
379 C131 3101061520010 |1500PF
380 C148 3101061520010 |1500PF
381 C154 3101061590010 (1.5PF
382 C460 3101061590010 (1.5PF
383 C431 3101061800000 (18PF
384 C441 3101061800000 (18PF
385 C471 3101061800000 (18PF
386 C476 3101061800000 |18PF
387 c487 3101061800000 (18PF
388 C160 3101062000000 [20PF
389 Ci161 3101062000000 [20PF
390 C494 3101062000000 [20PF
391 C134 3101062200010 |22PF
392 C402 3101062210000 [220PF
393 C410 3101062210000 [220PF
394 C412 3101062210000 [220PF
395 C466 3101062210000 [220PF
396 C166 3101062240000 [0.22UF
397 C451 3101062240000 [0.22UF
398 C522 3101062240000 [0.22UF
399 Cl11 3101062400010 |24PF
400 C136 3101062400010 |24PF
401 C481 3101062400010 [24PF
402 C127 3101062700010 27PF
403 L430 3101062700010 27PF
404 C493 3101062710000 [270PF
405 C119 3101063300000 (33PF
406 C137 3101063300000 (33PF
407 C150 3101063300000 (33PF
408 Cl14 3101063900000 (39PF
409 Cl144 3101063900000 (39PF
410 C461 3101064590010 |4.5PF
411 C442 3101064700000 [47PF
412 C443 3101064700000 [47PF
413 C103 3101064710000 |470PF
414 C105 3101064710000 |470PF
415 C106 3101064710000 |470PF
416 C456 3101064710000 |470PF
417 C458 3101064710000 |470PF
418 R458 3101061200000 |12PF
419 C151 3101051520000 |(1500PF
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420 C465 3101061600000 (16PF
421 C517 3101052230000 |0.022UF
422 c147 3101068200000 (82PF
423 C176 3101071050160 (1UF
424 C189 3101074740000 [0.47UF
425 C664 3101081060010 (10UF
426 C665 3101081060010 |10UF
427 C548 3104071050070 (1UF
428 C178 3104071060070 |10UF
429 C520 3104071060070 [10UF
430 C110 3104074750070 |4.7UF
431 L130 3210306390000 (39nH
432 L133 3210306390000 (39nH
433 L427 3210306470000 |47nH
434 L132 3210306820000 (82nH
435 L404 3210306820000 [82nH
436 L517 3210406331000 (330nH
437 L511 3213306102000 |1uH
438 L112 3212106221000 [220nH
439 L406 3217107470010 |47nH
440 L407 3217107470010 ([47nH
441 L408 3217107470010 ([47nH
442 L431 3217107470010 ([47nH
443 L432 3217107470010 ([47nH
444 C479 3210406471000 [470nH
445 L425 3210406471000 (470nH
446 L124 3212106689000 |6.8nH
447 L131 3212106689000 |6.8nH
448 L429 3212206181000 (180nH
449 L403 3213209151000 (150nH
450 L610 3213209471000 |470nH
451 L505 3213212103000 |10uH
452 L506 3213212103000 [10uH
453 L516 3213212332000 |(3.3uH
454 L128 3213306561000 |0.56uH
455 R517 3213306561000 [0.56uH
456 L518 3213306682000 |6.8uH
457 L426 3213306821000 [0.82uH
458 L110 3217106181010 (180nH
459 L113 3217106470000 |47nH
460 L418 3217106470000 |47nH
461 L419 3217106470000 ([47nH
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462 L420 3217106470000 ([47nH

463 L421 3217106470000 ([47nH

464 L107 3217607680000 |68nH

465 L119 3217607680000 [68nH

466 L101 3217607681000 (680nH

467 L104 3217607681000 (680nH

468 L105 3217607681000 (680nH

469 L109 3217607681000 (680nH

470 L111 3217607681000 |680nH

471 L114 3217607681000 |680nH

472 L118 3217607681000 |680nH

473 L120 3217607681000 |680nH

474 L102 3221506601000 |Ferrite bead
475 L103 3221506601000 |Ferrite bead
476 L108 3221506601000 |Ferrite bead
477 L121 3221506601000 |Ferrite bead
478 L122 3221506601000 |Ferrite bead
479 L123 3221506601000 |Ferrite bead
480 L125 3221506601000 |Ferrite bead
481 L126 3221506601000 |Ferrite bead
482 L127 3221506601000 |Ferrite bead
483 L401 3221506601000 |Ferrite bead
484 L402 3221506601000 |Ferrite bead
485 L417 3221506601000 |Ferrite bead
486 L422 3221506601000 |Ferrite bead
487 L501 3221506601000 |Ferrite bead
488 L502 3221506601000 |Ferrite bead
489 L503 3221506601000 |Ferrite bead
490 L504 3221506601000 |Ferrite bead
491 L508 3221506601000 |Ferrite bead
492 L509 3221506601000 |Ferrite bead
493 L510 3221506601000 |Ferrite bead
494 L512 3221506601000 |Ferrite bead
495 L514 3221506601000 |Ferrite bead
496 L515 3221506601000 |Ferrite bead
497 L601 3221506601000 |Ferrite bead
498 L602 3221506601000 |Ferrite bead
499 L603 3221506601000 |Ferrite bead
500 L604 3221506601000 |Ferrite bead
501 L605 3221506601000 |Ferrite bead
502 L606 3221506601000 |Ferrite bead
503 L607 3221506601000 |Ferrite bead
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504 L608 3221506601000 |Ferrite bead

505 L609 3221506601000 |Ferrite bead

506 L611 3221506601000 |Ferrite bead

507 L414 3233099185900 |Air-core inductor
508 L415 3233099185900 |Air-core inductor
509 1435 3233099185900 |Air-core inductor
510 1436 3233099185900 |Air-core inductor
511 L117 3237110220000 |Air-core inductor
512 L106 3237110270000 |Air-core inductor
513 L507 3297107391000 (390nH

514 D102 3303240000000 |Switching diode
515 D110 3303240000000 |Switching diode
516 D501 3303240000000 |Switching diode
517 D502 3304010100220 |Varactor

518 D424 3304010100390 |Varactor

519 D426 3304010100390 |Varactor

520 D427 3304010100390 |Varactor

521 D430 3304010100390 |Varactor

522 D503 3304060300010 |Varactor

523 D101 3304060300050 |Varactor

524 D103 3304060300050 |Varactor

525 D104 3304060300050 |Varactor

526 D105 3304060300050 |Varactor

527 D106 3304060300050 |Varactor

528 D107 3304060300050 |Varactor

529 D108 3304060300050 |Varactor

530 D109 3304060300050 |Varactor

531 D404 3399990000260 |Rectifier diode
532 D408 3399990000260 |Rectifier diode
533 Q601 3403002000000 [PNP transistor
534 Q604 3403002000000 [PNP transistor
535 Q104 3403003000060 [NPN transistor
536 Q502 3403003000060 [NPN transistor
537 Q602 3403008000010 (Bias resistor transistor
538 Q603 3403008000010 |Bias resistor transistor
539 Q105 3404006000000 [NPN transistor
540 Q106 3404006000000 [NPN transistor
541 Q402 3404006000000 [NPN transistor
542 Q403 3404006000000 [NPN transistor
543 Q401 3404999000000 [NPN transistor
544 Q503 3408002000000 [NPN transistor
545 Q101 3408002000080 [NPN transistor
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546 Q107 3408002000080 [NPN transistor

547 Q103 3499000000150 |Composite transistor

548 Q102 3503010000010 |P-MOSFET

549 U402 3601039000060 |LNA amplifier

550 U501 3603999000000 |IF processor IC

551 U101 3604019000000 [PLLIC

552 U106 3605002057090 |Operational amplifier

553 U401 3605008001690 |Operational amplifier

554 U601 3608006000000 |Power management IC

555 U604 3608006000000 |Power management IC

556 U605 3608006000000 |Power management IC

557 u602 3608020000000 |Power management IC

558 U603 3608020000000 |Power management IC

559 U606 3608020000000 |Power management IC

560 U403 3609014000010 |Mixer

561 U105 3616010000000 |Switch IC

562 U103 3616059000000 |Switch IC

563 X101 3701019250030 |Temperature compensated crystal oscillator
564 Z401 3802448540040 |Crystal filter
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12.8 Troubleshooting Flow Chart

Receiver Circuit

No RX

9V3A output is
normal? [1]

9V1A output is
normall [2]

Check Q601 and Q604

Check baseband power
supply

Check U603

No
U603 output is >
normall [3]
Yes
No

U604 and U605 output
is normal [4]

>

Check U604 and U605

2nd LO CV voltage
is normall [5]

Check
Q502 and Q503

Yes

U501 PIN47
IF input is normal? [6]

Check U501 and
peripheral parts

LO amplitude is normal? [7

Check VCO
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Description of Normal Situations:

[1] About 9.3V for receiver board.

[2] About 9.1V for pin 2 of Q601 and Q604.

[3] About 5V for pin 5 of U603.

[4] About 3.3V for pin 5 of U604 and U605.

[5] Normal CV voltage is 2.5-4.4V. The test point is TP504.

[6] Disconnect the front-end circuit and input 44.85MHz IF signal at pin 47 of U501; the sensitivity
should be about-107dBm.

[7] Amplitude of 1% LO is 16-19dBm.
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Transmitter Circuit

No power output

Any APC output?

No
—4 Check the baseband board

Yes

) Check the exciter
Transient Exciter output?

current >2A board

Replace PD85035

Check PCB 9.3V power supply

transistor voltage >9V

Yes
——p| Replace RDO1 and RDO7

RDO1 and RDO07’s

Vgg>0.5V

Check the control circuit
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FGU Circuit
FGU check
Replace U207 and
. No U208 of exciter board
SVI3V3A voltage is — P orreplace U601 and
normal? [1] U602 of receiver board

Check D101, D103, D104, D105, D107,
D108, D109 and D110 of exciter or
check D101, D103, D104, D105, D106,
D107, D108 and D119 and peripheral

Q101/Q107 o
exciter or
Q101/Q107 of
receiver is

VCO oscillates? [2]

circuit.
Yes
Replace Q101
and Q107
Y
No Check th
CV voltage is normal? [4] Feedback is normal? [5] fee db:gk cirf:uit
Yes
Replace Q105/Q106/Q108 of 19.2MHz crystal Check 19.2MHz
Q105, Q106 or exciter or 105/Q106 of oscillates? circuit
Q108 eceiver is normal?[6

Check Q105, Q106 and
Q108 of exciter or check
Q105 and Q106 of Check the data
. . circuit of the
receiver or peripheral o
or control circuit.
circuit.
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Description of Normal Situations:

[1] VCO:5V; PLL: 3.3V,

[2] Frequency output for low VCO is 120~170MHz, and 140~ 190MHz for high VCO. The power
output amplitude for both is -8~18dBm;

[3] CV voltage of Q101 and Q107: about 4V; the voltage difference between base voltage and emitter
voltage is about 0.6V,

[4] Normal CV voltage is 0.6V-4.4V,

[5] Normal feedback amplitude is -8~-17dBm,;

[6] CV voltage of Q105, Q106 and Q108: about 6V; the voltage difference between base voltage and

emitter voltage is about 0.6V;
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13. Disassembly and Assembly

Disassembly

1. Turn off this product and remove the power cord, antenna as well as signal cable.

2. Loosen the screws behind the top cover, and then pull the cover to remove it.

4. Remove the data cable and RF cable between the baseband board and the TX exciter module. Then

remove the three screws locking the TX exciter module, and take it out.

5. Remove the six screws locking the PA heat sink, and then take it out.
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7. Remove the four screws locking the front panel and the screw locking the speaker, and then remove

the front panel.

8. Pull out the Navigation knob, the nut locking the encoder switch, the Volume Control knob and the

light guide. Then remove the six screws locking the front panel PCB and take the PCB out.

Assembly

To assemble the radio, perform the above steps in a reverse way.
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14. Exploded View
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No. Part No. Description Qty.
1 7000233000000 | Heat sink 1
2 6201895000000 | Cover for heat sink 1
3 NA Fan for heat sink 00 1
4 7104016020100 Self-tapping screw 4
5 6201896000000 | Cover for baseband PCB 1
6 | 4408100002000 Adapter 1
7 4220250000500 | RF cable 1
8 4210120000600 | Signal cable 1
9 4210120000700 | Signal cable 1
10 4200280000000 | 1/2 power cord 1
11 4290075000000 | Adaption cable for Ethernet port 1
12 710306004000 Machine screw 10
13 7104008000000 | Ground terminal 1
14 6001107000000 | Fixing bracket for LED indicator 1
15 6100497000000 | Keys on front panel 1
16 6001138000000 | LCD lens 1
17 6201857000000 | Top cover of housing 1
18 6000873000000 | Light guide 1
19 6000876000000 | Encoder knob 1
20 6001108000000 | Fixing bracket for audio interface 1
21 6300114000000 | Handle 2
22 6201857000000 | Housing 1
23 6201871000000 | Front panel 1
24 NA PCB kit for PA 1
25 NA Antenna connector 1
26 6201894000000 Fan cover 1
27 4220250000400 Metric screw 1
28 7103008001300 | RF cable 6
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29 7104010000000 Metric screw

30 6100553200000 | Cable sleeve

31 NA Logo and model label

32 4210120000500 | Signal cable

33 NA Semi-finished baseband

34 6201873000000 | Top cover of shielding box for exciter module

35 4210050001900 | Signal cable

36 NA Semi-finished exciter module

37 4220130000000 | RF cable

38 NA RX module

39 6201874000000 | Top cover of shielding box for exciter module
Bottom cover of shielding box for exciter

40 6201872000000
module & RX module

41 5001210000240 | Speaker

42 5001106000000 | Navigation knob

43 7000222000000 | Speaker fixing ring

44 7103005000400 | Screw + stud

45 4210050001800 | Signal cable

46 6201739000000 Inner lining of knob

47 5130000000040 | TFT LCD

48 7207003700000 | Nut

49 6001078000000 | LCD bracket
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15. Packing Guide
Packing Bag

Owner's Manual

Power Cord

Packing Bag

Upper lining
(Pearl Cotton)

Repeater

Packing Bag

Lower lining
(Pearl Cotton)

Master Carton
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16. Specifications

General

Frequency Range

UHF1: 400-470MHz
UHF2: 450-520MHz

UHF3: 350-400MHz
VHF: 136-174MHz

Channel Capacity

16

Channel Spacing

12.5kHz/20kHz/25kHz

Operating Voltage

13.6V+15%

Current Standby <0.8A
Drain Transmit <11A
Frequency Stability + 0.5ppm
Antenna Impedance 50Q
Duty Cycle 100%
Dimensions (HxWxD) 88 X 483 X 366 mm(3.4 X 19.0 X 14.4 inch)
Weight 8.5 kg(18.7 Ibs)
) 220x176 pixels, 262000 colors
LCD Display )
2.0 inch, 4 rows
Transmitter
Power Output 5-50W
11KOF3E@12.5kHz
FM Modulation 14KOF3E@20kHz
16KOF3E@25kHz

4FSK digital modulation

12.5kHz (data): 7K60FXD
12.5kHz (data&audio) 7K60FXW

Conducted/Radiated Emission

-36dBm <1GHz
-30dBm >1GHz

Modulation Limiting

+2.5kHz @ 12.5 kHz
+4.0 kHz @ 20 kHz
+5.0 kHz @ 25 kHz

FM Noise:

-40dB @ 12.5 kHz
-43dB @ 20 kHz
-45dB @ 25 kHz

Adjacent Channel Power

60dB@12.5kHz

70dB@20 /25kHz
Audio Response +1 ~-3dB
Audio Distortion <3%

Vocoder Type

AMBE++ or SELP

Digital Protocol

ETSI-TS102 361-1,-2,-3

Receiver

Sensitivity Analog

0.3uV (12dB SINAD)
0.22uV (Typical) (12dB SINAD)
0.4uV (20dB SINAD)
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Digital 0.3uV/BER5%
Adjacent Channel Selectivit
: s Y 650B @ 12.5 kHz ; 75dB @ 20/25 kHz
65dB @ 12.5 kHz ; 75dB @ 20/25 kHz
ETSI
Intermodulation
TIA-603 75dB @ 12.5/20/25 kHz
70dB @ 12.5/20/25 kHz
ETSI
Spurious Response Rejection
80dB @ 12.5/20/25 kHz
TIA-603
80dB @ 12.5/20/25 kHz
ETSI
Blocking
90dB
TIA-603
90dB
ETSI
-40dB@12.5kHz
FM Noise: -43dB@20kHz
-45dB@25kHz
Rated Audio Power Output 0.5W
Rated Audio Distortion <3%
Audio Response +1 ~-3dB
Conducted Spurious Emission <-57dBm
Environmental Specifications
Operating Temperature -30°C~+607C
Storage Temperature -40°C~+85C

All Specifications are tested according to applicable standards, and subject to change without notice due to

continuous development.
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