To all our customers

Regarding the change of names mentioned in the document, such as Mitsubishi
Electric and Mitsubishi XX, to Renesas Technology Corp.

The semiconductor operations of Hitachi and Mitsubishi Electric were transferred to Renesas
Technology Corporation on April 1st 2003. These operations include microcomputer, logic, analog
and discrete devices, and memory chips other than DRAMs (flash memory, SRAMs etc.)
Accordingly, although Mitsubishi Electric, Mitsubishi Electric Corporation, Mitsubishi
Semiconductors, and other Mitsubishi brand names are mentioned in the document, these names
have in fact all been changed to Renesas Technology Corp. Thank you for your understanding.
Except for our corporate trademark, logo and corporate statement, no changes whatsoever have been
made to the contents of the document, and these changes do not constitute any alteration to the

contents of the document itself.

Note : Mitsubishi Electric will continue the business operations of high frequency & optical devices

and power devices.

Renesas Technology Corp.
Customer Support Dept.
April 1, 2003
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MITSUBISHI ICs (TV)

M64894FP/GP

SERIAL INPUT PLL FREQUENCY SYNTHESIZER FOR TV/VCR

DESCRIPTION

The ME4894 is a semiconductor integrated circuit consisting of
PLL frequency synthesizer for TVACR using 12G BUS control. It
contains the prescaler with operating up to 1.3GHz, 4 band drivers
and tuning Amplifier for direct tuning. Built-in 4 band drivers.

FEATURES

® 4 integrated PNP band drivers

{lo=40mA Vsat=0 2V typ@Wcet to 13.2V)

Built-in high-withstanding voltage tuning Amplifier
Low power dissipation (lcc=20mA, Vee=5Y)

Built-in prescaler with input amplifier (Fmax=1 3GHz)
12C bus control (Read and write mode)

X tal 4MHz is used to realize 3 type of tuning steps
{Division ratio 1/512, 1/640, 1/1024)

* Built-in 5-level A/D converter
® Programmable chip address
® 16-pin small SORP/SSOP package

APPLICATION
TV, VCR tuners

RECOMMENDED OPERATING CONDITION
Supply voltage range... ... Meci=4 5 to 55Y

Woce=Voot to 13.2V

Wioca=28 to 35V
CMeoi=bV
Wioce=12V
Wioca=33V

Rated supply voltage. ...

PIN CONFIGURATION (TOP VIEW)

Sevel A/D converter
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FUNCTION

® 2-modulus prescaler {(1/32 and 1/33)

® Built-in 4MHz crystal oscillator and reference divider

®* Programmable divider (10-bit M counter, 5-bit 5 counter)

® Tri-state phase comparator

® | ock detector

® Band switch driver

® Op. Amp for direct tuning

® 2C bus receiver

L ]
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SERIAL INPUT PLL FREQUENCY SYNTHESIZER FOR TV/VCR

BLOCK DIAGRAM
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M64894FP/GP

SERIAL INPUT PLL FREQUENCY SYNTHESIZER FOR TV/VCR

DESCRIPTION OF PIN

Pin Mo. Symbol Pinname Function
1 fin Prescaler input Input for the VGO frequency.
2 GND GND Ground to OV
3 Vo Power supply voltage 1 Power supply voltage terminal. 5.0W 05V
4 Wooe Power supply voltage 2 Power supply for band switching, Veci to 13.2Y
g Sgg PMNP open collector method is used.
7 B2 Band switching outputs When the band awitching data is "H", the output is ON.
When itis "L", the output is OFF
B BSA
This is the output terminal for the LPF input and charge pump output. When the
Filter i i phase of the programmable divider output (f 1/N) is ahead compared to the
9 Win Cl}her Inpu iUt reference frequency (fref), the "source” current state becomes active.
(Gharge-pump-oulpu Ititia behind, the "sink" current becomes active.
If the phases are the same, the high impedance state becomes active.
10 Wil Tuning output This supplies the tuning voltage.
11 Woos Power supply voltage 3 Power supply voltage for tuning voltage 28 to 35Y
‘ ASD conversion of the input voltage.
12 ADC/fest f;\eDstoogﬁerter IR In control byte data input, the programmabule freq. Divider output and reference
P freq. output is selected by the test mode.
13 SCL Clock input Data is read into the shift register when the clock signal falls.
Input for band SW and programmable freq. divider set up.
14 SDA Data input In lead mode, itoutputs lock detector output and power down flagand a state of 5
level A/D converter.
15 ADS Address switching input Chip address sets it up with the input condition of terminal.
16 Xin grh}lgtlasl gggmz%?d o the 4 0MHz crystal oscillatoris connected.

ABSOLUTE MAXIMUM RATINGS (Ta=-20 C to +75 C, unless othemwise noted)

Symbol Parameter Conditions Ratings Unit
Vo Supply voltage 1 Pin3 6.0 W
Wooe Supply voltage 2 Pind 14 4 W
Woos Supply voltage 3 Pinii B0 W
Wi Input voltage Mot to exceed Voo 6.0 W
Yo Qutput voltage fREF output 6.0 W
VRSOEE go’—_lt':age applied when the band output is 14 4 v
lBSOM Band output current Per 1 band output circuit 500 mA
tBSoN OM the time when the band cutputis ON ggirrnoﬁi?g; pbnag?sgur;peuttirﬂg}u” 10 sec
Pd Power dissipation Ta=+75 C 450 (470) my
Topr Cperating temperature -20 10 +75 C
Tstg Storage temperature -0 to +125 C

RECOMMENDED OPERATING CONDITIONS (Ta=-20 C to 475 C, unless otherwize noted)

Symbol Parameter Conditions Ratings Unit
Vo Supply voltage 1 Pin3 45055 W
Woce Supply voltage 2 Pind Voot to 13.2 W
Woos Supply voltage 3 PiniA 2810 35 W
fopri Cperating frequency (1) Crystal oscillation circuit 4.0 MHz
fopr2 Cperating frequency (2) 80 to 1,300 MHz

Maormally 1 circuitis on. 2 circuits on at the
l2OL Band output current 5 to 8 same time is max. Itis prohibited to have 0to 40 mA
3 or more circuits turned on at the same time.
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M64894FP/GP

SERIAL INPUT PLL FREQUENCY SYNTHESIZER FOR TV/VCR

ELECTRICAL CHARACTERISTICS (Ta=-20 C to +75 C, Vee1=5.0V, Vecz=12V, Veea=33V, unless otherwise noted)

Symbol Parameter Test pin Test conditions - LRSS Unit
Min. Typ. v
WIH “H” input voltage 131014 3.0 Wect1+0.3 W
WL ) “Linput voltage 1310 14 1.5 W
Input pin - x
IIH “H” input current 13 to 14 | Veoi=5 5V, Vi=4 0V 10 A
IiL “L" input current 13, 14 | Voo1=5.5W Vi=0 4V -Af-14 | 40430 A
WoL SDA “H” output voltage 14 Woci=5 5V lo=3mA 0.4 A
VLo output “[* output voltage 14 Voot =55V, Vo=5 5V 10 A
VBS Band Qutput voltage St08 | Vece=12V lo=-40mA 116 118 W
oLk W Leak current 5108 | Vece=12V band SWis OFF -10 A
WTOH Tuning Cutput voltage “H” 10 Wocs=33W 325 W
YToL output Output voltage “L” 10 Veoca=33V 0.2 0.4 v
loH “H” output current 9 Voot =5 0V Vo=2 5V 270 370 A
oL F?Srirpge “” output current 9 Voo1=5 0V, Vo=2 5V 70 | 110 A
lzPLE Leak current 9 Wioci=5.6V, Vo=2 5V 50 nA
le] Supply current 1 3 Woci=55V 20 30 mA
IGo2A 4 circuits: OFF 4 Voce=12V 0.3 mA
leaze fﬁﬁgg 5 gﬁ'tgcuﬂ'% F?ENN 4 | Vecs=i2v 60| 80| ma
leele] Cutput current 40mA 4 Woce=12V lo=-40mA 46.0 480 mA
leez] Supply current 3 11 Weocs=33V Output ON 30 4.0 mA
Mote. Typical values are measured at Voo =5.0Y, WV oC2=12Y Voo3=33Y, Ta=+25 .
SWITCHING CHARACTERISTICS (Ta=20 C 10 +75 C, Voc1=5.0V, Vece=12V, Vcea=33V, unless otherwise noted)
: 7 Limits A
Symbol Parameter Test pin Test conditions vre b W Unit
fopr Prescaler operating frequency 1 gﬁiairfutr? tiif\r{nmax 80 1300 MHz
80 to 100MHz -24 4
100 to 200MHz -27 4
Vin Operating input voltage 1| Veer=as L, [200 10 800MHz 30 4| dBm
' 800 to 1000MHz 27 4
1000 to 1300MHz -18 4
tscL Clock pulse frequency 13 Voci=4 5 to 5.5V 0 100 kHz
tBUF Bus free time 14 Woci=4.5 10 5.5V 4.7 S
HDSTA Data hold time 13 Wioci=4.5 10 5.5V 4 S
fLow SCL low hold time 13 Woci=4.5 10 5.5V 4.7 S
tHIGH SCL high hold time 13 Woci=45 to 5.5V 4 E
tsusTA Setup time 13,14 | Voeoi=4.5to 5.5V 47 3
tHDDAT Data hold time 13,14 | Voci=4.5 10 5.5V 0 S
tSUDAT Data set up time 13,14 | Voeoi=4.5t0 5.5V 250 ns
tr Rise time 13,14 | Voci=4.5 10 5.5V 1000 ns
i Fall time 13,14 | Voci=4.5 10 5.5V 300 ns
tsUsTO Setup time 13,14 | Voeoi=4.5to 5.5V 4 E
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M64894FP/GP

SERIAL INPUT PLL FREQUENCY SYNTHESIZER FOR TV/VCR

METHOD OF SETTING DATA

The input information to consit of 2 or data of 4bytes to lead to Chip

Address is received in [BChus receiver |t shows a definition of bus

protocol admitted in the following.

1_STA CA
2_STA CA
3_STA CA
4_STA CA

CE
DA
CE
DA

EE
Dz
EE
Dz

STA  Start condition

STO - Stop condition

CA Chip address

CB : Control data byte
BB :BandS W data byte

01 Divider data byte
02 Divider data byte

| it e B

STC
e
DA
CEB

Dz
EE

STO
STO

The information of & bytes necessary for circuit operation is chip
address and control data, bandS W, data of 2 bytes and divider byte
of 2 bytes. After the chip address input, 2 or data of 4 bytes are
received.

Function bit iz contained the first and the third data byte to
distinguish between divider data and control data, band data, and
"0" goes ahead of divider data, and "1" goes ahead of control data,
bandSW. data.

e Smaiitin

S AR Y AU S A S
YA VAVAVERVAVAVEAVAVAVA

-~ ADDRESS 0 DATA DATA -
ot A sTO
Write mode format
Byte MSE L5B
Address Byte 1 1 0 ] 0 MAA MAD 0 A
Devider Byted 0 M4 M3 MNi2 R MNA0 N9 N3 A
Devider Byte?2 W7 MNE 1 e M3 M2 WA MO A
Control Byted 1 CP T2 T TO RSa RSh o8 A
Band SW Byte X X X X BS4 B3 B&S2 BSA A
Read mode format
Byte MSE L5B
Address Byte 1 1 0 ] 0 MAA MAD 1 A
Status Byted POR FL A2 A AD A
5
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SERIAL INPUT PLL FREQUENCY SYNTHESIZER FOR TV/VCR

DATA CORDING EXAMPLE

Write mode format example

Byte MSEB LSE Condotion in data setting
Address Byte 1 1 0 0 1 0 1 ADS input Voo
Devider Byted 0 0 1 Dividi o Ned6544
viding ratio N=
Devider Byle2 i 0 0 0 0 0 i g
C.Rourrent 270 A
CeaiplEyte : 1 b 7 ] q 1| frer division ratio 1/1024
Band S\ Byte 0 0 0 1 0 0 1 BS4 output ON
fuco=MN B frREF=16544 8 (4MHz/A024)=517MHz
Read mode format example
Byte MSB LSE Condotion in divise
Address Byte 1 1 0 0 1 1 1
Status Byted input 1 1 1 1 1 1
Status Byted output 0 1 1 1 1 1 1 FL “17output at locked ADGC input at open
TEST MODE DATA SET UP METHOD RSa, RSb : Set up for the reference frequency division ratio
Test Mode Bit Set Up = i S -
1
X - Random, 0 or 1. normal "0" & sl
1 1 14512
MAT MAD : Programmabule Address Bit 0 1 171024
Address input voltage M AT MAD 0 1/640
0to 0.1 Voot 0 0 68 &b e furi i
e B ] : Set up the tuning amplifier
0.4 Voot to 06"eo 1 0 o5 Tuning woltage output Mode
0.9 Voot to Voo 1 1 0 ON Mormal
. . . 1 OFF Test
MN14 to MO : How to set dividing ratio of the programable the divider
POR - Power on reset flag. “17 output at reset
Dividing ratio N=N1 4(214=16884)+ +NO(20=1) FL : Lock detecter flag. “17 output at locked,

Therefore, the range of division N is 1,024 to 32,768

Example) fwvco=fRer 8 N

=390625 8 N
=31.25 N (kHz)

CP: Setting up the charge pump current of the phase

“07 output at unlocked

A2 A1, AOD:5level A/D converter output data

ADC input voltage A2 A AD
0.6 Voo to Voo 1 0 0
045 Vet 006 Voo 0 1 1
0.3 Voot to 0.45 Voo 0 1 0
015 Voot 0.3 Voo 0 0 1
010015 Ve 0 0 0

The voltage accuracy allowance range: 0.03 Voot (V)

POWER ON RESET OPERATION

comparator
CP Charge pump current Mode
0 70OA Test
1 270 A Mormal
T2,T1,TO : Setting up for the test mode
T2T1T0O Charge pump Pin 12 condition Mode
0 0 X |Mormal operation ADC input MNormal operation
0 1 X |Highimpedance | ADC input Test mode
11 0 |Sink ADC input Test mode
11 1 |Source ADC input Test mode
1 0 0 |Highimpedance fREF output Test mode
1 0 1 |Highimpedance /M output Test mode

{Initial state the poweris tumed ON)

BS4 to BSH

Charge pump

Tuning amplifier
Charge pump current
Frequency division ratio

COFF

cHigh impedance
COFF

(270 A

211024

RENESAS


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

MITSUBISHI ICs (TV)

M64894FP/GP
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TIMING DIAGRAM

START condition
r al r ) r al
s0A ﬂ & / X
tBUF
€ Eal tLow — tr tf tHD g
Bl oo P — -
L
SCL & Z \ Z \
tHD 5 tHDpar tHIGH tSUpar tSls s
[ 4 L 4 L
STOP condition START condition

CRYSTAL OSCILLATOR CONNECTION DIAGRAM

T

1 amHz

77

18pF Crystal oscillator charactaristics
Actual resistance: less than 300
Load capacitance : 20pF

IR,

[\

=
L

STOF condition
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SERIAL INPUT PLL FREQUENCY SYNTHESIZER FOR TV/VCR

APPLICATION EXAMPLE

BUILT-IM PLL TUMER

+54 Yoot to 124 LHF WHF
P i~
1000p 7
%
10 .
a M64894FP/GP

MCU

J:Q) TEST
BS2

O—O—(O—@oam

G FBAND

: TUNER
series

*
CH)‘HC}_C‘D H | Geg—( ) AGe
& |

12.2n
l100p

Mote) Filter constant is

for refarence.
Add a capacitor to stabilize
the circuit.

Yoot

BT

Units Hesistance
Capacitance :F
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