Circuit Description for GN7170

Thisis a 900MHz Band cordless telephone for domestic use. Radio transmitter with FM
technology provides greater mobility to the user within approximately 200 meters radius
around the base.

Following paragraphs describe the detail of major building blocks.

1. Ringer Detection

a Base

Incoming ringer signa isfirst attenuated by C39, ZD5, ZD3, R48 and R10.
The signal is then feed to micro-controller (MCU) U1 for generating response
signal according to the setting of inputs and sends digitally coded information
to handset via RF link.

b. Handsets

When digitally coded information is received from the base it will be decoded
at MCU U2. Then necessary ringer is generated and applied to Q10, which
drive the Buzzer BZ1.

2. Surge protecti on

The surge absorber V1 is mounted in the Base unit. It designed to operate
when voltage over 330V. In general it is common to have induced surgesin
the telephone line due to lightening. If it alow entering the unit damage to the
unit isimminent. The line interface, fuse and ringer detected circuit is most
venerable to high voltage surges and V1 surge absorber can prevent it.

3. Line control

When the unit is operated by remote handset, line control is done by MCU. It
turns on transistor Q11. Then telephone line power feeds to line interface
circuit (Q8, Q9), turn on the telephone line and internal voice path, and around
component.

4. Power Control

a. Baseunit
The main power is come from AC/DC adaptor, which provide 9V DC to the
unit. Radio part, MCU and line interface related circuit is supplied with non-
backup regulated 5V voltage.



b. Handset

Three cells of Ni-metal hydride battery(3.6V) provided necessary power to the
handset. In order to keep power consumption to minimum, the radio receiver

isturn on and off periodically by MCU and Q1. The MCU is supplied with
regulated 3.6V by U3.

c. Charger

Base includes the charger function, which divided into two charging system,
dow charge and fast charge. In slow charging, the current from adaptor passes
through D6 L2 L3 and current regulated in R2. In fast charging, the gate at Q6
transistor will open and charging current will passin parallel through R2 and
R30.

After handset isin cradle on base, the MCU starts control in fast charging

mode. But after 8 hrs charging. MCU will shut down Q6 and circuit undergoes
slow charging.

5.Radio Module

Both handsets and base use 900M Hz analogue radio that transmits and receive
signal in full duplex mode. Audio and data signa is FM modulated before
transmitting from the module. The radio moduleisfully cover with shield
plate in order to minimize interference to other equipment.

The whole RF system is composed of one antenna, PCB, and one RF module

integrated together by soldering. Antenna is immovable, and made of
cylindrical-shape white copper wire with 0.6mm diameter in handset and
1.0mm in base.



Basic 900M Hz RF module:

The RF module consists of transmit and receive paths. The transmit path uses direct
modul ation architecture such that the audio signal directly modulates on the VCO. The
receiver side uses super heterodyne architecture such that the RF signal is
down-converted to | F frequency 10.7MHz and then demodulated to audio signal by FM
discriminator.

Transmitter:

The audio signal from telephone line is firstly compressed by compander and the
compressed signdl is then amplified and pre-emphasized in Baseband.

As the amplitude of the signal determines the FM frequency derivation, the amplitude
is controlled by the potentia divider before modulating the Tx VCO in Mitsubishi
M64884 RF transceiver. If channel 20 is selected, the Tx VCO is loclked at
Base:903.75MHz/ Handset:926.25MHz Once the signal enters the Tx VCO, Tx VCO
frequency derivativeswith the analog signal giving FM modulation. The FM signal is
transmitted out after amplification and filtering.

Receiver:

The transmitted signal from the Handset is received at the receiver in RF module. If
channel 20 is used, the received signal is at Base926.25MHZ Handset:903.75M Hz
while the Rx VCO inside the transceiver is locked at Base:936.95MHZ
Handset:893.05MHz The two frequencies are then mixed by the mixer inside the
transceiver giving 10.7MHz IF. To increase adjacent channel rejection, two |F filters
are used to filter the 10.7MHz signal. This filtered 10.7MHz IF is then further
down-converted to 75kHz by the mixer inside the Samsung 0429 FM detector. Finally
the audio signal can be discriminated out from the 75kHz signa by the FM detector.

Lastly, the demodulated audio signal is de-emphasized and decompressed in baseband.



900MHz FREQUENCY TABLE (WIDE BAND)

HAND BASE
CH (TX RX LOCAL X RX LOCAL

1 925.3 902.8 892.1 902.8 925.3 936

2 925.35 902.85 892.15 902.85 925.35 936.05

3 925.4 902.9 892.2 902.9 925.4 936.1

4 925.45 902.95 892.25 902.95 925.45 936.15

5 925.5 903 892.3 903 925.5 936.2

6 925.55 903.05 892.35 903.05 925.55 936.25

7 925.6 903.1 892.4 903.1 925.6 936.3

8 925.65 903.15 892.45 903.15 925.65 936.35

9 925.7 903.2 892.5 903.2 925.7 936.4
10 925.75 903.25 892.55 903.25 925.75 936.45
11 925.8 903.3 892.6 903.3 925.8 936.5
12 925.85 903.35 892.65 903.35 925.85 936.55
13 925.9 903.4 892.7 903.4 925.9 936.6
14 925.95 903.45 892.75 903.45 925.95 936.65
15 926 903.5 892.8 903.5 926 936.7
16 926.05 903.55 892.85 903.55 926.05 936.75
17 926.1 903.6 892.9 903.6 926.1 936.8
18 926.15 903.65 892.95 903.65 926.15 936.85
19 926.2 903.7 893 903.7 926.2 936.9
20 926.25 903.75 893.05 903.75 926.25 936.95
21 926.3 903.8 893.1 903.8 926.3 937
22 926.35 903.85 893.15 903.85 926.35 937.05
23 926.4 903.9 893.2 903.9 926.4 937.1
24 926.45 903.95 893.25 903.95 926.45 937.15
25 926.5 904 893.3 904 926.5 937.2
26 926.55 904.05 893.35 904.05 926.55 937.25
27 926.6 904.1 893.4 904.1 926.6 937.3
28 926.65 904.15 893.45 904.15 926.65 937.35
29 926.7 904.2 893.5 904.2 926.7 937.4
30 926.75 904.25 893.55 904.25 926.75 937.45
31 926.8 904.3 893.6 904.3 926.8 937.5
32 926.85 904.35 893.65 904.35 926.85 937.55
33 926.9 904.4 893.7 904.4 926.9 937.6
34 926.95 904.45 893.75 904.45 926.95 937.65
35 927 904.5 893.8 904.5 927 937.7
36 927.05 904.55 893.85 904.55 927.05 937.75
37 927.1 904.6 893.9 904.6 927.1 937.8
38 927.15 904.65 893.95 904.65 927.15 937.85
39 927.2 904.7 894 904.7 927.2 937.9
40 927.25 904.75 894.05 904.75 927.25 937.95
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Transistor for VCOQ, Mixer for 1st-IF and 2-m lransmxssnn
2.1 Funclion name " gireuit built- 7Z/1G Svnthe
2.2 Block diagram Shown in page, 3
. Applications 900MHz Analog Cordbss Telephone
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4.1 Package name 24-pin plastic mold package (24SSOF)
4.2 Package diagram number G465190
5, Circuit Diagram Number Shown in page 9
6. Pin Configuration
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8. General Description e ‘& (’,ﬁ‘\' &"
The M64884FP is a monolithic 2-systera PLL frequency synthesizer IC ﬁ‘i\@ﬁé e that

c¢an be directly mput up to 500MHz frequencies in the ransmission system an{-}% 00MHz in the

reception system .

By adopting high performance Bi-CMOS process , this IC has Jow power consumption type 2-modulus
prescalers , 1/16, 17 (Transmission system) , 1/32 , 33 (Reception system) , which can be directly input
frequencies of up to S00MHz (transmission systemn) and up to 1000MHz (reception system) .

This IC also contains VCO oscillation transistors in the transmission system and in the reception system
the Z-multiple circuit for the transmission output and the double balance type mixer for the 1st intermediate
frequency (1st IF) . The PLL standard oscillation circuit can adopt a B-E Colpitts type oscillation circuit to
form a stable oscillation circuit . In addition, as the 2nd MIX Jocal oscillator , the IC employs a buffer
amplifier to share the X'tal oscillation frequency . |

Adoption of a 24-pin 0.65 milli-pitch small package can make equipment compact .

9. Features
1) Low Current Consumption
Ice=24mA (Vee=3.0V, Each VCO and 2-multiple output curreni=2maA)
2) Transmission system has 2-modulus prescaler(1/16 , 17), whlch can be directly input frequencies of
up to 5OOMHZ .
3) Reception system has 2-modulus prescaler(1/32 , 33), which can be directly input frequencies of
w to 1GHz.
4) Built-in the transistor for the reference oscillator cireuit . (Fosc = 4 ~ 25MHz)
3) Buiki-in the 1st IF mixer in the recephion system ,
6) Built-in transistors for VCOs of the transmission and reception system .
7) Software-compatible with M64084AGP .
8) Built-in the programmable divider for the transmission system PLL . (Nveo = 256 ~ 131071)
9) Built-in the programmable divider for the recepfion system PLL . (Nvco = 1024 ~ 131071)
10) Built-in the programmable divider for the reference frequency .
the transmission system : Nref (TX) = (20 ~ 8191) *4
the reception system  : Nref (RX) = (20 ~ 8191) *2
11) Rated current output type Charge Pump . (Charge Pump current can be set in this systems.)
Output current can be set by serial data . (o=100, 300, 500, 700pA)
12) PLL bbek/unbsck status display function .
(Judged m the system turned on if the other system is turned off . )
13} Independent ON/OFF setting of 2-system PLL Power Supply .
14) Adoption of small package . 24P2E ( 0.65 milli-pitch ) .

] REV. : PAGE
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11. PIN Description
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M64884FP

A3 \bup-'
Pin No.| Symbol Pin Name Aol
e
1 TXGND] |Transmission system ground 1 154 ground for transmission system. OV,
o Output frequency thal multiples the oseillation frequency of the
2 T},COUT Transmission output transmission system by 2, and outputs an open emitter.
3 TXVCC |Transmission system power supply Power supply pin for transmission VOO eireuit . TXVCC = 2.7 ~ 3.6V,
4 TXB Transmission circuit base Basc pin of the transmission VCO transistor .
L. Emilter pin of the transmission VO transistor, Set the current of the
5 TAE Transmission circuit cmitter transmission oscillation cireuit by pull-down resistance .
6 TXGND2 | Transmission system ground 2 2nd graund for transmission system , OV.
Qutput the get current according to the difference in p hase between
7 PD Transmission system Charge Pump output Charge Pump output pins in the PLLI(TX.) systcm.
* HiZ with the power supply torned off .
8 oo Power supply Pawer supply pin for the PLL gystem . VOC = 2.7 ~ 3.6V
o XN . . Inputs 4 ~ 25MHz cutput from the base oscillator to the XIN
K'tal escillator inp ut External X 'al oscillator i available for oscillation .
1o Xour
11 XBO  |Buffer output Buffer cutput pin of base osciliation .
12 | GND |Ground Ground pin for the PLL system . OV
13 MIDXOUT |Mixer Output Extracts IF frequencies _
Judgment is mode in a system turned on when the other system is turned
14 LOCK | Lock detection output off .
i5 CPs Clock pulse input Operates at the rising edge of the cock pulse of the shift resistor .
16 L} Diata input Inputs scrial data ,
17 RST Reset pulse mput Inputs the reset pulse of 21 pulse counters .
Output the set current acoording to the differenoe in p hasc between
18 PD2 Reception system Charge Pump Output Charge Pump output pins in the PLL2(RX) system . HiZ with the power
supply turned off .
19 RXGND |Reccplion system ground Ground for reception system . 0V,
| . Emitter pin of the reception VOO transistor. Set the current of
20 RXE Reception etrcult emitter the recep lion oscillation cireuit by pull-down resitance .
21 RXEB Reception cireuit base Base pin of the reception VOO transistor .
22 RXVCC | Power supply pin for the recoption system | Power supply pin for reception VCO circuit . TXVCC = 2.7 - 3.6V.
3 MD{GND | Mixer system ground Ground for mixer system . OV,
24 MIXIN  [Mixer input M ixer signal input pin .
REV. PAGE
TITIE  yNTEGRATED CIRCUIT SPEC. NO. SPECIFICATION l
' ‘ GNOK - M64884FP - 60 * ‘ 4,22
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12. Functional Description | 72y **Hﬁkp £~ Mf"]

12-1. Data Input o\

(1) Data Entry A “’f 23
T mss ' \f\ﬂéﬁ ‘Q@ L.snl
SI lm1||:)2cr|1:'1§»||:m3I : =T - ) ) - - - l D ' [4)] |m|5ﬁn’

RST \J\)\."
o T X I 3 I 3 . K S 3 . ¥ WO
Mote 1) At the positive edge of CPS input, S input status is read into the shift resistor in sequence .

Note 2) All data is set at the positive edge of the 2151 pulse . After that, CPS is invalid .
Note 3) While RST is set ta "H", neither CPS nor 3] is received .

(2) Jnput Signal Timing
tRC : : ca__ P—_
RST - = = S T
81 X E.{’fe.ctivée data C - X
P ) I:I th g :
CPS ' R  E—
f: twH H IWL :_
18U = th = twH = twL > 0.5 ps
fcR=tRH=1RC > 1 us
(3) Input Vohage

Vm = 0.7%Vee ~ 3.6 (V)
VL = -02 ~0.3%Vee (V)

12-2 Shift Resister Bit Configuration

, M3 ) 1L5B
Shift register 21|20 {10 (18 {17 {16 {15 |14 (13 (12 |11 o fo |2 |7 |6 s |43 |21
1 ' '
| ' i
[} 1
Power QON/OFF Dy, Dc : ! i
) : :
! 1
]
Latch sclection ~ |DB| DA : '
! 1
! 1
! '

1
! g:m‘"xp , S:::“l Division ratio for reference (13 bits)
! Coment  Cument
t  Se Set
215 _____________________ 2 3]
! 1
: Division ratio for local oseillator 1(17 bits) !
215 ————————————————————— 2 0

Division ratio for local oscillator 2(17 bits)

TMLE  INTEGRATED CIRCUIT | SPEC.NO. REV

PAGE
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Mote 4) DD and D¢ are used Lo turn onfoif the power supply to the PLL syslm@% Q
cON

Diata
Do | Do

L Both two PLLs are on .

Deseription

L H | Only PLL of local escillator 1 is on -

H L Only PLL of local oscillator Zis on .

H H Both twa PLLs are off .

Note 5) DB and DA are uscd to select data latch to be updated .

DR 2t DA Description
L | Testing mede only. Inhibited from usc.
H Upda.tcéi data of local oscillator 1 .

H L | Updates data of local oscillator 2.

H H Updates data for comparison frequency .

Note 6) DE/DF and DG/DH are used to set the current of charge pump .

nDe | DF

be | D Output current value of charge pump
L L 100pA

L H 300pA

H L S00pA.

H H 700pA

Note 7) Current supplied to the chargs pump for loeal oscillators 1 and 2 can be set independently in systems .
However,when power supply is tumed off , the charge pump output i set in "HIZ" status regardless
of set value . '

Note 8) The division ratio of the programmable divider for comparison frequency is given in 13-bit binary code .
For transmission local oscillator N(Fref) = 4 * P However, P =20~8191
For reception local oscillator ~ N(Fref) =2 * P However, P =20-3151

Note 9) The division ratio of programmable divider for local oseillators 1 and 2 are given in 17-bit binary eode .
For transmission local oscillator N(FveoTX) = 256 ~ 131071
For reception local oscillator  N(FveoRX) = 1024 ~ 131071

TIME  |NTEGRATED CIRCUIT | SPEC.NO. REV. Imcm
MG4SS4FP GNOK - MG4884FP - 60 * SPECIFICATION | ¢ 97
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12-3. X'tal OSCILLATION CIRCUIT

d o o ®
12-3-1. Connection of oscillation black %‘@_Q,QQ?\
Built-in buffer transistor for oscillation enables direct ascillation at X'tal . \\\'SE:\,.Q* '{\v&)
Connections of X'tal and TCXO are shown below . ( recommended cizeuit ) \m‘g@%\g@

When X'tal s in use When TCXO is in
X'tal [ 1
XKIN XIN | | TCXO
— 1000p
xour {

XQUT —== Vecor Open

V4

12-3-2. Connection of Buffer Block
As the Znd mieer local oscillator , the buffer output pin { XBO ) is sct to share X'tal . The pin is available as follows .

When the pin is shared ' ‘When the pin is not shared
- : Vee
= o —|I- T
MIX.LO XBO XBO XBO
1000p 1000p
ar
/74 |

12-3-3. Negative Resister Evaluation Circuit

Megative resistor in the oscillation circuit are measured on the conditions with cocfficients shown in drawing below .

R D }x_m X'tal : 21.25M Hz (TEW CORP. TR-1, CI = 200hm)

XIN 1 : 18pF
ct —C3 2 :36pF
3 :52pF
XOUT % - o4 :36pF

fo — 4 o Cv : -30pF '

T VCC 1 3V
“ ”L_ Ta :25°C
TITLE | SPEC.NO. REV. l FAGE
lm%&gcm? GNOK - MG4884FP - 60 # SPECIFICATION | 7 %9
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12-4. Lock Detection, PD Output

JEpE.

1

Comparison

O 1 o S i o Ry

Gt~ s G- (xo)

Frequency |

J

Local Oscillator
division output

I B

f
I |
II.H'J:E :I

PD output o — —

—

|

|

I

|

b

r

|

|

—
A

| .

1

ST,

LOCK output

Notc 10) The PI? qutput is placed in the "Source” status when the phase of local oscillator division output is behind the phase
comparison frequency . It is placed in the "Sink" status when the phase of ozl escillator division output advances .

i1y "— — —" means the high inpedance status .

12) When the phase differeace that is 8 times or jess? of the QSC frequency cantinues 13 or more cy cles of comparison
frequency (Fref) , LOCK output is placed in the "L" status . (*625ns whed 2 12.8M Hz oscillator is used )

13) When the power supply of cach system i5 turned off , the TOCK output status goes to "H" .

b

14) The LOCK output circuit is an open drain output of the N channel MOS8 transistor . Use this cireuit with pull-up .

TITLE  INTEGRATED CIRCUIT SPEC.NO.

M64884FP

GNOK - MG48B4FP - 60 *

A FAGE
Rew SPECIFICATION | YY)
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13. INPUT OUTPUT EQUIVALENT CIRCUIT (v o 23 _@5@?}‘%}“®§&
TXVGO(TXE, TXE, TXOUT) _ - nxvcommcmt \R\"ﬁb\"0$$\\)p

oe O
RXE O

OSCHDT, XOUT, WBG) MIXMININ, MIXOUT)

Le i)
i MIXOUT
+ ry : ?_O
““ o
" o
1 O + Fl W‘K r3
1 ) -a
XOUT O—T rwv-l—o:mo Wy
MININ . ﬁ AA
(14 o . N
+* % + T
. @ r'y
TI’ mr
. Datainput(3l, CP 5, RET)
Charga Pump output(FDi, PD2) ﬁﬂ ]r;:_untinn output LT
)
4]
RST
Lock.
—]
e e —— L —— — _—
e ‘ REV. PAGE
TITLE ‘ SPEC, NO. . FICATION
INTEGRATED CIRCUIT NOK - MGJSB{FP - 60 & SPECIFIC 9,22
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14. ABSOLUTE MAXIMUM RATINGS (0 _)7 W 1]
(Ta=.30"C to +85°C, unless otherwise noted) nf =5 1S
W o NG

-
Parameter Eymbol Test Condition Ralings Unit
Min. Max
Supply Voltage Ve GND=0V 0.3 4.5 v
Qutput Voltage Vo LOCK, MDXOUT 0 4.5 \Y
Output Current Ia TXE, RXE, TXOUT ¥ 6.0 mA
Input Voltage Vi Sk, CPS, RST 3.3 55 v
Input Current - It ' TOCK, GND=0OV 0 1.0 ma,
Power Consumption Pd '?;8:51'.;..3?25'(; 232 mw
Junction Temperature T} ' ' 125 C
Operating Ambicnt v’olta@ Topr -30 BS C
Storage Ambient Voltape Tstg 40 125 *C

Total Power Dissipation Delating Curve

1000

581

500 <

Total Power Dissipation Pd(mW)

™
232 — = — 7 - == == =7 - -
0 T,
0 25 50 75 85 100 125 150
Case Temperature Ta (°C)
TITLE INTEGRATED CIRCUIT SPBC. NO. REV. SPECIFICATION | PAGE
GNOK - M64884FP-60 % | 1022

MG4884FP
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15. RECOMMENDED OPERATING CONDITION %ﬁg\%ﬁ%ﬁk\"\w

(Vee=2.7 to 3.6V, Ta=-30°C to +85°C, unless otherwise notﬁ%ﬁ&ﬁ

-

Recommended Vajues

Patameter Symbal Pin Test Condition Unit
Min. Typ. Max
vCe '
Supply Voltage Vec | TEVCC |GHND=0V 2.7 3.0 36 v
RXVCC
# 1 3 Cal
Transmission LD PLOTX TXE |FLoTX=350 - J00MHz .15 =10 -5 dBm
Oscillation Amplitude
¥
Reception Local | ) b | RXE |FLORX=700 ~ 1000MHz 15 10 5 dBm
Ozcillation Amplitude ' ‘
TransmissionLocal 4 py 0| TXE  |PLoTX=-15 - -SaBm 350 50 | MHz
Oscillation Frequency
Reesption Local | o) px | RXE [PLoRX=-15 ~-5dBm 700" 1000 | MHz
Oscillation Frequency
Fose=4 ~ 25MHz

XIN input inpedance

: i XIN 0.2 1.0 V]
XIN faput Amplitude | VAIN 75=3.1K-j426 (Rp=3.18Kohm, PP
Cp=1.71pF at.Fosc=4MHz)
Refereace Oscillation | 0 1 XIN  |VXIN=0.2 ~10Vpp 4 25 MHz
Frequency : ‘
MIXIN Input \ Input Frequency
D dB
Amplitude PRFin | MIXIN =700 ~ 1000MHz : m
L" Output 1oL | LOCK . 1 mA
Current’ ‘
Electric Potential between yCC 0 02 v
VCC and TXVCC TXVCC e
Electric Potential between | - vCo 0 0.2 v
VCC and RXVCC RXVCC '
16-1. ELECTRICAL CHARACTERISTICS 1
(Ta= -30°C to +85°C, unless otherwise noted)
' , . Limits ) Measurement
Block Parameter Symbol| Pin Test Condition Unit L.
Min. | Typ. | Max circuit
Cu locOfT T;:ggc Vee=3.0V, Ta=25"C, 0 A
Standvy Current when 2 PLLs are turned off "
RXVCC
ALL 0V, Ta=25" 171
vee | Vess30V, Ta=25°C,
Operating Current | IeeOn | TXVCC whea 2 PLLs are turned on, 1% 24 mA
peraling rvee TXERKETKOUT=0PEN
XIN,MIXOUT=Vee -
TILE  INTEGRATED CIRCUIT | SPEC.NO. REV. IFICATION | sy
MOASSAFP GNOK - MG4884FP- 60+ | SPEC 117722
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. -

+ '
"4

ool — Mbe8pG - o O

| \
16-2. ELECTRICAL CHARACTERISTICS 2 (2 25 @.\%‘&&\s@gﬁ\h\a

(Ta= -30°C to +85°C, unless otherwise noted) \Eﬁ% ﬁ\‘ﬁ-‘
c
—
Limits M easurem
Block Parameter Symbel[ Pin Test condition Unit ent
Min. | Typ. M N
circuit
5l
"I" input voltage | VIH RST |Veo=27 ~3.6V 0,74 Vee 36 v -
CPS
"L* input voltage VIL " Vee=2.7 ~3.6V -0.2 03*Wee | ¥ -
Vee=3.6V ‘
"H" input current [IH H &
P VIH=3.6V ‘ 2ofwa| 172
o Vee=3.6V ' ,
L" mput curreat L " VIL=0V -2 uA, 174
e | Vi OV
"L" qutput voltage | VOL | LOCK IOE::;:'IA 02 v 174
PLL Vom0V
VIToLEV m| ‘70 100 130
o Te=25"C -
cutput eurrent F @] 210 300 390
. PD1 Ed?
(Sourcs aad Sink | Tepo | oo Data ’z; 1;; ‘ pa | 175
o L L LH .
3 [H|L
( |ulu| [(@] 490 700 910
CP output leak PD1 | Vees3.6V, VPD=1.8V
IepLK -
current P PD2 {Vo=Hiz (OFF) 100 100 né
prm—— 176
LOCK output leak — | Va=3.6V
current ILDLE| LOCK VOH=3.06V 3 bA
IBias] | XOUT |Vee=3.0v 175 250 325 | pA
0O5C bias current Ta=25'C . 17-2
IBia=2 | XBO |VIH=3.0V 175 250 325 pA
VBiasl | XOQUT 17 20 23 v
OSC bias voltage ::f;'iv 17-7
i = 1.7 2.0
osc VBias2 | XBO X 23 v
Vee=3.0V, Ta=25"'C
Buifer output v X}IBD Fose=4 ~25MHz 01 10 v
W . . g
amplitude VXIN=0.2 ~ 1.0Vpp Pe 178
XBO=non load
Vi R i
Megative Resister NR XIN nc:ZB.OV 100 30 ohm shown in
Ta=25"C page 7
TITLE  INTHGRATED CIRCUIT | SPEC.NO, REV. PEC TasE
MGARSFP ENOK - Mo4884Fp- 60« | SPECIFICATION |17 77

-
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16-3. ELECTRICAL CHARACTERISTICS
(Ta= -30° C ~ +85°C, unless otherwise notedﬂ,

12:56

FROM FDD TEL

O

v~ Hb%8Ll — {2 ST

e of 13

-\3‘3\%

ﬂﬁ*

ONE

m‘%

3EETASE

;»3,

P.13-22

. Limits
Applicat .
Black Paramecter Symbol PP “,m ° Test condition Unit Mms'ure‘mbnl
npin Min. Typ. Max circuit
hLll TR
. IILB Ye=3.6V, VIL=3,1V 0.6 0.45 mA 173
input current RXB
TXB
vB RXB |Vee=3-6V, liF=0ua 1.4 1.7 2.0 \V
bias voltage TXE R.TXE=R.RXE=3900hm 17-7
TX/ERX VE RXE R TXOUT=1kohm 0.6 09 1.2 v
VCO
TXE Ver=3,0V, Ta=25"C
output curreat 10E RXE R.TXE=R.RXE=3%0chm 1.0 20 30 mA -
R.TXOUT=1kohm
emitter current ITXE TXE  |Vee=3.0V, Ta=25"C i5 30 5.0 A _
{when nze BUF) IRXE RXE |B-Ebetween loss < 2B 2.0 3.0 50
. . Vee=3.0V, Ta=25'C
b -
ias current IBMIX MIXIN VIL=0V ~400 300 uA 17-3
VBMIXIN | MIXIN |Ve=3.0V, lIL=0uA 1.35 L.65 185 v
bia= vaoltage 17-7
Voo=3.0V, lIL=0uA .
VEMIXOUT MIXOUT 3 28 \'%
R.MIXOUT=1000hm
Vecad 0V, Tae25'C
Flo OyEFIMHz
Conversion gain G Ph%ﬁ;—lﬂdﬂm 7 10 13 dB 17-9
MIX : MIXIN |pppis-013. 7MHz
MIXOUT|PRFine-40dBm
. delin, £-25kHz
Intercepl point 1TF3 S0k matting (koo dBm _ 17-10
MIXOUT = tank load valnc)
Voem3, 0V |, Tan25'C
FlLoRX(ES0)-392MHz
MIXIN g1 Rx(3G)-10dBm 15 4B
Noise Figure NF MIXOUT FRFiawd13.7MHz [are— -
RXE |FOUTw2L7Mz value) (S5R)
MDXIN=50chm mpttiog
MIXOUT =task losd
Emitter bias - ] Voem3.0V, Ta=25"C
Eh TXOUT 1. .0 A i
elrrent TEbias R TXOUT=1kohm 0 2 30 mA
a9, Vec=3.0V, Ta=25"C
multiple 2-multiple R TXOUT=1kohm .
Transmission PRFout TXOUT {PLoTX=-10dBm <20 -15 dBm 17-11
Cutput Power FlLoTX=463MHz
ETXOUT=-926M Hz
TITLE SPEC.NO. REV. PAGE
INTEGRATED CIRCUIT SPECIFICATION
GNOK « M64884FP-60  * 13.-22

M64884FP
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.

17. Measurement Circuit Diagram ot — HL 8l - 5k |

17-1, Power Supply Current (VCC, TXVCC, RXVCC) ‘
54 of 23 (O
i 0 SN
3,8.9,13,22 * In measuring lecOff &
Transfer the serial @ vrn off the measured

PLL system citenit .

* In measuring leeOn -
Transfer the serial data that tiurn &n the measured
PLL system circuit .

1,6,12,19,23
-

17-2. OSC Bias Corrent (XOUT, XBO) , "H" Input Current (CP3, 5, RST)

38,1322
™ & 10
1 -CC‘) :; * The measured pins : XOUT , XBO , CPS, 81, RET
o 16
VIH o 17 :
,-l; 1,6,2,19,23 )
7T

17-3. MIX Bias Current (MIXIN), "L" Input Current (CPS, 8L, RS T, TXE, RXE)

18,1322
o— 14
IM ‘ O—15
— - )
#O—“‘* 16 * The measured pins : MIXIN , CPS, 8I, R5T, TXB , RXB
o—17 '
VIL (Cp—1 2]
Ir O—24
1,6,12,19,23
he
17-4, *L" Outpul Voliage (LOCK)
l 1.0mA 3:8,13.22
* Trapsfer the data that the measured pin falls into "L" state .
- 14 * The measured pin : LOCK
vOL T
1,6,12,19,23
T
ITTLE REY. PAGE
INTEGRATED CIRCUIT | SPEC-NO- . | SPECIFICATION | 1492

MG64884FP GNOK - MG4884FP - 60
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12:57 FROM FDD TEL

TO JEETESE:L P.15-22
17.5. PD Outpat Current (D, PD2) st - f1bees (P "éﬂ{ o
; ooV A 10G0MHz / g :
02Vpr yop — N loF 02V _2,5 ?\?
S1ohm s ABAT 20 51 ‘ bf ‘E.-\.- CCQ’
Iepo o _ o N‘.
o o— 7 - 5\3‘5\9’% o ﬁ(“
' : * Transfer the serial data u}é\ \-
A y—18
VPD=VCCR2 10nF * Tum on the measured PL stem cirenit |
;[r I g 1,6,12,19,23 * produce advance phase mode or delay phese mede .
13';{‘;:1“ 31ohm A * The measured pins : FI1, FD2
GVpp .

17-6. QOutput leak Current (Pi)l. PD%, LOCK)

—?-

lchK

TL

VPDEVCC/E

3,3,13.22
14

1,6,12,19,23

ILDLK :
l TVDH

" # Transfer the serial data that turn ofY the mensured

-

T

PLL system aircmt ,
* The measured pins ; PD1, PD2, LOCK

174. Blas Valtage (XOUT, XBQ, TXE, 'pfcm, RXB, RXE, MIXIN, MIXOUT)

ﬁ}

10
11

3822

- 21
20

s )

e
o

1,6,12,1923 13
-

* ‘Transfer the seral data that turn on the measured PLIL
gy stem Girouit .
* Thomeatured pins : XOUT, XBO, TXB, TXE, RXB,
RXE, MIXIN, MIXOUT

17-8. Input Sensmuiy Characteristic, O5 C Buffer Qutput Amplitude (TXE, PD1, RXE, PD2 XN, XBO, [DCK)

350 SDDMH?: _@_
% ~£dBm  1oF 700 ~ 1000 MHz
-5 38,1322 InF =15 ~ -5dBm
20 foemd
§1chm’
7
14 InF
M easurement of O 18 1l o Measurement of
100F .
Division Peried - ' Amphitude
. 1,612,923
425 MHz $1lchm
02~1.0Vpp * Transfer the scrial data that turn on the measured PLL
' : system circuit , and then transfer the test made data
* The measured pins : PD1, PD2, LOCK
REYV. PAGE
TITLE l SPEC. NO. \ " | SPECIFICATION
INTEGRATED CIRCUIT GNOK - MGJSSIFE-60  * 15.-722

M64884FF
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17-9, MIX Voltage Converslon Gain

JaETasEd PL1es22

O

O~ HLGRLG - fu B |

R92MHz ~$~
M easurement of -10dBm = 1aF 3822
Qutput Leve! 20
51chm
i_ NIMHZ |~
“_'I.'m?“nk load 13
913, TMIiz
~A0dBm Pr
56 IMatebing % 16121923
b

17-10. The 3rd Intercept Point of MIX Input

BO2MEHz

M casurement of 10dBm  1oF I

Output Level rSE-Eﬂ*— 20 e
5 1ol
i 21.TMHz ey
|tk fead 13

913.725MHz e, .

Coupler [~y cting 1,6,12,19.23
913,75MHz

14-11, Outpat Power of Double Frequency Transtssion in TXOUT

* Transfer the serial data lh@)
receplion system circuil .
* The measured pin : MIXOUT
* Gmix (The Voltage Conversion Gain)
=20*log{ {Qutput Voltage Amplitude)
f (Input Voltage Amplitude) }

* Transfer the serial data that turn on only reception
system circuit . .

+ The measured pin : MD{OUT ( On the condition that
the circuits aie in the non-overflowing state . )

* 1IP3 = { (151 Output Level) - (3rd Qutput Level) } /2
+ (Input Level)

Measurement of
Output Level -?-
3,8,13,22
é —{( 2 .
ilkuhm * Transfer the serial data that lurn on caly transmission
syatem circuit,

463MHz * The measured pin - TXOUT

-10dBm  1aF ;

[5G hydl—5

lohm 1,6,12,19,23
-
REV. PAGE
SPEC. NO. g |
* SPECIFICATION 16 /22

INTEGRATED CIRCUIT

'MG4S84FP

GNOK - MG64384FP - 60
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18. Referential Data

18-1. Pywer Supply Current

FROM FDD TEL

O

17 - Ml - ko]

3EETASE

P.17-22

ME4DEAFP VOO vi. ICC

250 T

26.0 g g T

20.0

Hoxmil

15.0

124 [=a]

100

st Ea T

"
1

- h-.—m—h—h!ﬂ!ﬁ“

e

L
|- e

50 L 5.0
0.0 0.0
2.0 2.5 2.0 a6 4.0 =4a 20 ] 2% 40 a a0 100
yaa [v] Ta [©]
g m TRONI-30TG) —a— TXOMNOET) —-m.x TRON(BES) - = TXQ N2 TV i TXON(Z.0V) —-8-— TXONUT.EV}
-tiam REON(-30713)  —a— RXDNIZSTC) e dam EUONBET) - - ORI TV —— RO H(2.0V) —- -~ RXO NG VY
— 0 — TERXON(-00°C) = TXRXON{ZET) —-B-- TXRXONIBEE) — 0= TERXONCRTY) —w— TXRXON{(Z.0V) ~-&-- TKRXON{3.6V)
18-2. FD Output Currcnl
MBIBB‘FP VOO va IOP WEAREAFP Yamp. vu IOP
1000 T T 1 T 1994 T T T T T T
L w =L [ p— L e Jedalabaedad b o2
t i | i i [ ] 1 1
boo Y LIl T T T T T T —
- —1— 4 - =+ (RELTRI s s
___f- ILE el _"_ltﬂ!-m-.l Bkl f ]
#00 3 [1-1-] T ¥ Y T T T T
1_ | ] = B bl i e i i
i i e ] 1 I ]
400 T AQ0 T T T T 1 t t
| .. L - 1 . ] P | A i il
t i i T il i 1 1 i 1
04 T T t T 200 T t t T T 1 t
| __ L _g al 1 F—| ] al 1 al 1 | alda
B P i i T — 5 T 1 1 ] 1 1 T T
= 0 r T t T o + ' * * t t +
B L J L { ] k3 Lol 1 1 i —
t 1 1 T Bl | =T T
w200 t t t =300 1 ‘ ‘ | 4
L] e
L e Lt =
-400 T 400 [ret ) ; ' 2
1 -
Reicieepfrda pion. 1 W .
-so0 -600 | — . ;
-000 =B + . L 4 =
1 ] 1 | 1 | |
1 | i A M [ Y e A A D I B A
=~1004 L L . 1 -i000 L I I L i i - i
7.0 2.6 A0 18 4.0 00 -I0.0 9.9 200 40.0 40.9 -1/ ] 1904
' voo [v} T [T]
e e 1QOUAL=T 0S) el 1OOUALZEC)  cestmas 100uA(BE"E) —-0— 100uALRTV) e {0DUALIV) -8 TOOuAD YD
et = AGQUAL-TOT) —he—= 100uAZERY  corde s JODWATEET) —-de-— 20QuALLTY) e B00UALDY) ---a--- 200uALD.EV)
—- - EA0uAl-30TC) —e— EDDuALTET) B BOOUALBETC) bt = EOOUATRTY] ol Kl ALIY) coethe s GODUALTEV)
—-# -~ TO0UA(-30%C) —ra——700uALRE)  or-#--- TOOuALDE'CY == F00uA{Z.IV]  —a— TOOuALIV] e 700uA(E EV)
iy REV, PAGE
TITLE SPEC.NO \
INTEGRATED CIRCUIT - SPECTFICATION 17/22
GNOK - MG4884FP - 60 *
MGASS4FP Rl
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D'Dﬂ.""’ H{e e "égaeb { E(jmc'@%?
dahices \%\“ﬁl‘ ﬁr"\&)
18-3. lnputhutx‘lut pins Impe / ?ﬂ i_/ 2 2,-; \[\\“_‘5\?\'\‘:\0‘%
t k‘}\)pb

THOUT(2P ) XIN(SPIM)

1. 700MHz :80.664 ohm-j 14,590 chm 1. AMHzZ :3.1244k ohm- | £25.63 ohm
2, SO0MH: :74.895 vhm-~j 27 582 shm 2. 1OMEZ 28344k ohm-j 944.50 ohm
3 Q30MH: 72136 ohin- j 26 80D ohin 3. 25MHz :1.8011kohm-j 15148k ohm
4. 10Hz :67.867 ohm-j 31541 ohm

MIHIN (24P TH)

10MHz  :506.75 ohm- j 5.074EL ohm 700MHz  :43.402 ohm=j 108.27 ohm

1. 1.
2. 200Hz ;217,25 ohm-j 23545k ohm 2. S00MHz :AB.555 ahm -j 81,934 shm
3 30MHz 9031 ohm-j 15095k chm 3, 030MHz :37.B28 ohm-j 78852 vhin
1. S50MHz :44.188 chm~j 08 chm 4. 1¢H: 35845 ohun-j 72,188 ohm
TITLE ' SPEC. NO. | L — | PAGE
INTEGRATED CTRCUIT GNOK - MG4384FP - 60 * 18/22

M64884FP
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184 Input Sensitivity Characteristics

12:58

FROM  FDD

TEL

O

e 1L 428 — §c

3EETASE

P.19-22

u'|— -
] ; Caiple N5, 1 (TXE, PORRL. 13, BIRLET )
Ta- -AMC)  B5(°C)} Wi E) .
T ——m o o Aceed PEVY Frun= S4} Mz lcow g 32{wA) T-01CmAY P, 33(mAY
teL=d BRIV Frans 544 ACHHE) Tce= §,@50mA} T.lE(mMY 7. a@cmAY
—_— veer 3, 620¥Y Franf T4B,5(HHz? [ecm §.32(wR]1 7.4G(=A) 7 79(mA)
=i \ £ PE‘:-
e 26
-
r
= -3
-
a5
st
R3] "Gamgle o, 1ERAE, HORRD. *d, NIRELTY
. Te= -3ECYCI ZSL*C) G500
a — — = o Veim2.2B1V) Fruns SBELATHNGY Teen IBBLMAY . LES(RAY (). pway |
. Voord #IVY Frun= 889 8(HH:) Too= IB.16wAd  18,7{eA] {1.3[mA)
————— veemd Gy Feunf 912, 800427 Toam (8,5¢u ' 3L E0) (12w
! g
$TEC f ;
e
- £ A
[ 4 l
% 1
= L X T S
X AR
! ; B
e
vl
T
7 H -'.
Er L TER2
L& - - .
(o8] " 'S.,-.?H, ua A5 1IN amru: l#.ﬂtﬂ!ﬂﬂ ,!_,_
naat-c: ; CTel) LT o
4 sFEC od u mh FuiYY ‘Igo= q.:re(-mi
' e pACY) RILLE ‘li -m_t 7. 10(m) . 7,
e e t EWI l::- -ﬂ: ?'ﬁ*‘q’ 1.4
-1 . i E' . | i
o BV
v g ',.'_ o o
Y : = ik F i
L pc = g ; -
) - el S e ik
3 \ 7 e P : : ]. 1
L el ) . i r
. lld L -'/,_,.--' ‘ : ; I
e . f T V- \
A L . R S i
P . .,f : . ' . 1 . 4 . 4
¥ i N
L S : |
W R ) N I I
=T ' BRI i J 0 B I
S A T PN U AL 5
C i () I :’& [ N LA
I L i 1 i 1 b | M
* ) I3 i L T 1] 13 [T pdg =g
'«
TITLE EPEC. NO. | PAGE
INTEGRATED CIRCUIT SPECIFICATION 19 /22

" MG648B4KP
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ook - 1l - 6]

Re
18-5. TXOUT Qutput Characteristics ‘.C' 00
M oof 23

A BT AL
T

Vee = 30V, Ta= 25°C , RTXOUT=1kolin

=5
£ .0t
EE
=i [nal
= %'15 ! - ——ﬁ“ —k : 3
4y - —"
£
E .
oy =20 —a— FLoTX=350MHz
—a— FLoTX=300MHz
=25
=25 =20 «15 =10 ) 0 5
PLoTX(dBm)

18-6. MIX Characteristics

Vee= 3.0V, Ta=25'C , FLoRX(5Q) « 892MHz / -10dBm , FRFin = 913.725M Hz and 913.75MHz

-10 l -

=30 A

»

IF Cutput Power{dBm}
k
[ =]

~70 —m— 15t Order

-80 <=« e == 3rd Order

_90 | I ]
g 70 60 -50 40 30 20 <10 0O 10

RF Input Power(d Bm)

TITLE _ ' SPEC, NO. REV. TION ‘PAGE :
e iy uat GNOK- M648S4EP-60  # | STRCIFICA 20,722
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. ' f

ol - mﬂﬁq o |

£ Oohm-mmichin,
_______ &
THOUT --l—{:]—«’:]—l e u 9137
n n
1] TGNt MEIM E—{—ll—-—ﬂf\-r-dl-@
. 3y
—7 ] Mix pry e I"J
2 | THOUT o
1K 2mA e :}ITF»-
YEUEY) 10p 1o LEEQV)
2 3] TXYCC RXWVCC |22 -T—
TOKD o o TOKG
17(E . 1 .0 b.01 KVLAT LEGA;
AT 1® ot 0% ren pxp [t i { =4
13 = w T F 1k
it L R W 5 P RXE 200t IT —
h o Lak K.l
Rl TT =L 5% L—te 1Sk
3!1! d e & 8] & | TRGNEI RXGND [Tt oy ! s?is-
o e aE 2Amd : m1Sk .
. - 33
A EDL PO [IE v
e L VOCEY) e >

f
B
:
g

S

I
wr | %

B

B

LOCK

|
BB B

:
EHTL
5

s
:

TxVCO:45I M7 IME/V) =
2ad WX (LD) RxVCO;892MHz(10.3MEHz/V)
TxOUT:926MHz

e

S L -

Cautlons for Constructing an Application Circuit

* In this diagram each clement constant is only an example , 5o please check up the values before usmgthﬂ- IC.
{ About clement constants of X'al unit oscillation eirenit , please ask for thoze best values to its vendor . }

# For the high-performance use of the mixer , S0ohm-matching in the MIXIN pott is necessary .

& Please zet the external clements eonnected to RF line , near the pins . { Especizally , resisters of TXOUT , TXE and RXE)

* The decoupling capacitances of VCC , T VCC and R VCC are important for the achievement of high performances -
Please set these elements near the pins . ‘

» This IC suits for the use in North America . We don't recommend to use this IC in the cordless telephones in the countries
where the BX.IMD standard is rigid , for example , in Burope.

- PAGE

TITLE SPEC. NO. REV. |
IMM%B$;§MT GNOK - MG4SS4FP - 60 * SPECIFICATION 21/22



%IZI—HLIG—EIZIEM 12:59  FROM FDD TEL O 1 1 Y =

L ’ [

ot - PRS- o
zn.lSymbol on Package - . > Uf}} \C:QD\\?

GO
TTILITIITR. - 8

1
HO FFFFF ‘“\LW
HHHHEEE G e

‘ Cautjons for Handling
« For the achievement of high performances , fine structure eléments are used in this IC.
=d to the IC due to static clectricity , take great care for handling -

Runping No.

Week code

Year code

to prevent surgs veltage from being appli
» For system not to be used , set PLL to off by transferring data .

TITLE. g .,,.,..*.,spmc.nn.. ce . OREV. | e TON ‘PAGE
| INIRGRATED CIACUIT™ 17 onpK.- Metssarp. 60 * SPECIFICATION |23 22
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