MITSUBISHI ICs (TV)

M64092FP

SERIAL INPUT PLL FREQUENCY SYNTHESIZER FOR TV/VCR

DESCRIPTION

The MB4092FP is a semiconductor integrated circuit consisting of
PLL frequency synthesizer for TV/VCR using Bi-CMOS process. It
containg the prescaler with operating up to 1.0 GHz, 4 band drivers
and tuning. Amp for direct tuning.

FEATURES
@4 intagrated PNP band drivers
(lo=40mA, Vsat=0.2V typ @Vcc1 ~ 13.2V)
@ Built-in Op. Amp for direct tuning voltage output (33V)
®Low power dissipation (icc=24mA, Vce=5V)
® Built-In prescaler with input amplifier (Fmax=1.0GHz)
®PLL lock/untock status display output (Built-in puliup resistor)
- @X'tal 4MHz Is used to realize 3 type of tuning steps
{Division ratio 1/512, 1/640, 1/1024)
® Serial data input (3 wire bus)
@ Soflware compatible with M5493X series
@ Aoulomatic switching of tuning step according to the number of
data bits
(62.5kiz at 18bits, 31.25kHz at 19bits)

APPLICATION
TV, VCR tuners

RECOMMENDED OPERATING CONDITION

PIN CONFIGURATION (TOP VIEW)
CRYSTAL
PRESCALERINPUTIn  [T]O 8l XN OSCILLATOR
.. anp[2]  HH ENA  ENABLE INPUT
SUPPLY VOLTAGE 1 Voot [3] ] DATA  DATA INPUT
SUPPLY VOLTAGE 2 Vece [4] g J CLK  GLOCK INPUT
Bs4 [5] LD/fesT LOCK froat
BAND Bss ] 3 Vees  SUPPLY VOLTAGE 3
SWITCHING as, 7] Viu  TUNING OUTPUT
OUTPUTS :
BS1.[8] Vm  FILTER INPUT
Outiine 16P2S-A"
FUNCTION

@ 1/32, 1/33 dual-moduius prescaler
©® 4MHz crystal oscillator, reference divider
@ Programmable divider

Supply VOIAge range ...........ccceiermevesesesiessesiessesserssenens 45~ 55V (10-bit M counter, 5-bit S counter)
Rated supply voltage R s 5.0v @ Tri-state phase comparator
®Lock detector
®Band switch driver
©0Op. Amp for direct tuning
BLAOCK DIAGRAM
Xin ENA DATA CLK
R e q ----- _Gf‘ ————— _?v ----- _? ----- i
| 18/19-BIT SHIFT
REGISTER
0se/ )
DIVIDER
| 10-BIT M COUNTER
3 5-BIT S COUNTER-
P.O.
. RESET BIAS
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DESCRIPTION OF PIN
Pin No. { Symbol Pin name Function
fiN Prescaler input Input for the VCO fraquency.
@ GND | GND Ground to OV.
[6) vee Powaer supply voitage 1 Power supply voitage terminal. 5.0V X 0.5V,
@ Veer Powaer supply voltage 2 Power supply for band switching, 5 ~ 13.2V.
® BS4 PNP open collector method is used.
® BS3 _ e When the band switching data is "H", the outputis ON.
@ BS2 Band switching outputs When itis "L", the output is OFF.
BS1
This is the output tarminal for the LPF input and charge pump output. When the phase
of the programmable divider output (F1/N) is ahead compared to the reference fre-
® VIN Filter input quency (fref), the “source” current state becomes active. :
(Charge pump outpul) I itis behind, the "sink” current becomes active.
if the phases are the same, the high impadance state becomes active.
(V] Viu Tuning output This supplies the tuning voltage.
(D) vcea | Power supply voltage 3 Power supply voltage for tuning voltage 30 ~ 35V
When 18/19 bit data is input, lock detector is output.
When 27 bit data is Input, lock detectot is output, the prograrmmabile freq. Divider outpul
®@ LD/ frest | Lock detect/ Test port and reference freq.
Output Is selected by the test mode.
® CLOCK | Clockfinput Data is read into the shift register when the clock signal falls.
[} DATA Data/input Input for band SW and programmable frequency divider set up.
This is normally at a “L". When this is at "H", data and clock signals are received. Data
® ENABLE | Enable input is read inta the latch when the enable signal after the 18th signal of the clock signal falls
ot when the 19th pulse of the clock signal falls.
This Is connected to the| 4.0MHz crystal oscillator is connected.
® XIN . ,
crystal oscillator.

AB SOLUTE MAXIMUM RATINGS (Ta=-20'C ~ +75C, unless otherwise noted)

Symbot Parameter Conditions Ratings Unit
Veer Supply voltage 1 6.0 v
Veez Supply voltage 2 144 Vv
Vees Supply voltage 3 ) 36.0 v
Vi Input voltage Not to exceed Voei 6.0 v
Vo Qutput voltage LD output 6.0 v
VescFF | Voltage applied when the band oulput is OFF 14.4 V.
IBSON Band output current per 1 band output cirguit 50.0 mA
tBSON ON the time when the band outputis ON 50r_nA Per 1 band output C!l'CUI( 10 sec

3 circuits are on at same time.
Pd Power dissipation Ta=75C 450 mw
Topr Opetaling temperature —20~+75 T
Teg Storage temperature —40~+125 C
RECOMMENDED OPERATING CONDITIONS (Ta=-20'C ~ +75°C, unless atherwise notad)

Symbol Parametar Conditions Ratings Unit
Veet Supply voltage 1 - 45~55 V']
Veez Supply voltage 2 5.0~13.2 \2
Vees Supply voitage 3 30~35 Vv
foprt Operating frequency(1) Crystal oscillation circuit 4.0 MHz
foprz Operating frequency(2) 80~1000 MHZz

Normally 1 circuit is on. 2 circuits on at the

1aDL Band output current 5~8 same time is max. It is prohibited to have 3 or 0~40 mA

maore circuits turned on at the same time.
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ELECTRICAL CHARACTRISTICS (Ta=-20C ~ +75%, unless otherwise notad)

Test Limits
Symbol Paramgter pin Test conditions Min. | Typ. | Max. Unit
— Vet
ViH £ | *Hinputvoltage 13~15 304 — | v v
'g 03
ViL 2 | "L"inputvoltage 13~15 - - 15
In ‘é "H* input current 13~15] Vcci=5.8V Vi=4.0V - = 10 uA
L £ 1 “L*input current 13~15[ Vec1=55V Vi=0.4v — —2 ] =10 ] uA
VoH = 5| "H" output voltage 12 | Veci=5.5V 5.0 - - v
VoL |83 "L" output voltage 12 | veci=5.5v - 03| o5] v
Ves Output voltage 5~8 | Vecz=12V__ lo=—40mA 116 | 118 - v
oo |43 Leak current 5~8 | Vccz=12V  Band SW OFF - | = 1] va
VIoH ?3 "H" output voltage 10 | Veca=33Vv - 325 — - v
1 VoL 23| “L* output voltage 10 | Vocs=33v — 02| 04 Vv
loH "H" autput current 9 Voo1=5.0V Vo=1V — | +250 {£470 | uA
foL EE *L" output current 9 Vee1=5.0V  Vo=1iV - +50 | X130 | uA
Ik |°®] Leak current 9 | Vec1=55V Vo=25V — — | +50 | na
lcet Supply current 1 2 VGo1=55V — 24 34 | mA
lccaa ‘.é 4 circuits OFF 4 | Veca=12V - — 05 | mA
- .1 cireuit ON, 1 circuits ON, 4 | Voce=12v " _ 80 a0 | ma
% Output open :
1 circuit ON, Veea=12v
locee § Output current 40maA, 4 lo=—40mA 46.0] 490 | ma
iccs Supply current 3 - 11 | Vces==33V Output ON — 3.6 55 | mA
Tha typical values are al Vec = 5.0V, Ta=25C
SWITCHING CHARACTERISTICS (Ta=-20'C ~ 4757, unless otherwise notad)
Test - Limits .
Symbol Parameter pin Test conditions Min. | Typ. | Max _Unit
. Veci=4.5~5.5V
fopr2 Prescaler oparating frequency | 1 VINgV|Nmin~Vleax 80 - 1000 | MHz
B , 80~100MHz —24 | - 4
L Vect=4.5~ 100~200MHz —27 - 4
VIN Operating input voltage 1 5.5V 200~80OMHz -3 | — 4 | 9BM
. : 800~1000MHz —27 - 4
tewe Clock pulse width 13 1 — — us
tsu) Data setup time 14 2 g — us
tH(D) Data hold time 14 1 - - us
tsu(e) Enable setup time 15 3 —_ — us
tH(E) Enable hold time 15 3 — — us
tINT Enable data interval time :: 1 - - us
13 | Vee1=4.5~55v
tr Rise time 14 - — 1 us
15
13
t Fall ime 14 - - 1 us
15
tot Next enable prohibit time 15 5| — - us
the! Next clock prohibit time :: 5 - - us
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METHOD OF SETTING DATA
The frequency demuitiplying ratio uses 15bits. Setting up the band
switching output uses 4bits.

The test mode data uses 8bits. The total bits-used is 27bits. Data
is read in when the enable signal is "H" and the clock signal falls.

The band switching data is read In at the 4th pulse of the clock
signal. The program mable counter data is read into the latch by the
fall of the enable signal after the 18th pulse of the clock signal or the
fall of the 18th puise of the clock signal. When the enable signal goes
to “L" before the 18th puise of the enable signal, only the band SW
data is updated and other data is ignored.

The shift register is equipped with the 18/19 bit automatic decision
function. When the 18th bit data is used, the M9 bit of the program

counter is reset and the 1/512 division of the reference frequancy is
set. In case of the 19th bit, 1/1024 division of the reference fre-
quency is set.

{1)Transfer of the 18th bit data
Data is latched by the fall of the enable signal after the 18th clock signal.
At this time, the division of the 1/512 of reference fraquency is used.
When the enable signal is "H" and the clock signal is input 19
pulses or more, it is considered the 19th bit data and the division of
1/1024 of the reference frequency is set. 18 bits data transmission is
not completed till power supply is spent once again when division
ratio is established once by 1/1024.

ENA [

B34 B33 BS2 BS1 2 27 2 25

CLK
' BAND SW M COUNTER DIVISION RATIO
DATA IS SETSlo S COUNTER DIVISION
RATIO IS SET
READ INTO LACH READ INTC LACH

(2)Transfer of the 19th bit data

The data is latched at the 19th pulse of the clock signal. At this time,
1/1024 frequency division ratio is used. Clock signals after the above
are invalid. ‘ .

{It Is necessary to have the ENA to fall between the 19th and the
20th bits by all means for the first data transfer after the power is
turned ON.)

ENA /

BS4 BS3 BS2 BS1 2 2 27 2 2

| A

24 22 22 21 20 24 23 22 21 20

oara _ A AKX Mo X Me) w7 X e X ws X s Y s X we X wrs Yo X4 X 0 Y(s2 X1 (0

BAND sW

M COUNTER DIVISION S COUNTER DIVISION
DATA RAT RATIO IS SET.
1S SET

READ INTO LACH

HOW TO SET THE DIVIDING RATIO OF THE PROGRAM-
MABLE DIVIDER _ '
{1)Transfer of the 18th bit data
Total division N is given by the following formulas in addition to the
prescaler used in the previous stage.
N=8 - (32M+S§) M : 9bit main counter division
S . 5bit swallow counter division .
The M and S counters are binary the possible ranges of division
are as foliows.
2=M=511
0=ss131
Therafore, the range of division N is 8,192 ~ 131,064.
The tuning frequency fvco is given in the following equations.

READ INTO LACH

fvco=fREF XN

=7.8125X8X (32M+8)

=62.5X (32M+S8) [kHz]

Therefore, the tuning frequency range is 64MHz ~
1023.9375MHz

{2)Transfer of the 19th bit data
Total divition N is given by the following formulas in addition to the
prescaler used in the previous stage.
N=8 - (32M+5) M : 10bit main counter division
S . 5bit swallow counter division

4 mMmsusisH
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The M and S counters are binary the possile ranges of divi-  fvco =fREFXN

sion are as follows. } ; =3.90625 X8 X (32M+§)
32EMZ1023 - . =31,25% (32M +85) [kHz]
0sS5s31 Therefora. the tuning frequency range is 32MHz ~ 1023 96875MHz

Thertefore, the range of division N is 8,192 ~ 262,136.
The tuning frequency fvco is given in the following equations.

TEST MODE DATA SET UP METHOD . ‘ ‘ .
The data for the test mode uses 20 ~ 27bits. Data is Iatched {1)When tansleqing 3-wire 27 bit data
‘when the 27th clock signal falls. - -

1 . 19 ° 20 27
i i , H : ,
o . i - ' :xwmnmmmm
1 BANDSW M COUNTER DIVISION "1 SCOUNTER . ! '
{ DATA ¢ RATIO .1 pivision +  TESTDATASETTING ||
SETTING _ RATIO SETTING
' READ INTO LATCH

(2)Test mode bit set up .
X . Random, normal 0 S RSa, RSb : Sat the frequency division of the reference frequency
cP . Set up the charge pump current value os - * Set up the tuning amplifier

TO, T1,T2 : Set up test modes

Setting up the output current value of the charge pump Set up for the reference frequency divislon ratio

of the phase comparator ~—RSa BSh Division ratic
’ CP Charge pump current Mode 1 1 1/512
0 S50UA Normal 0 1 1/1024
1 , 250uA Test X 0 1/640
Setting up for the test mode Set up the tuning amplifier
T2_T1_7T0 | Chargepump  [12pinoutputl  Mode | 0s Tuning voltage output Mode
0 0 X | Notmal operation LD Normal operation 0 ON Normal
0 1 X | High impedance LD Test mode 1 OFF Test
1 1 0 | Sink - LD Test mode
1 1 1 | Source tD .| Testmode Power on reset operation
"1 0 0 | Highimpedance f REF Test moda (Initial state the power is turned ON)
10 1 | Highimpedance fim Test mode BS4 ~ BS1 : OFF
Charge pump : High impedanoé
Tuning amplifier tOFF

Charge pump current 1250 nA
Frequancy division ratic  : 1/512

¢ MTSuBISHI
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TIMING DIAGRAM
r b
<« >
| pe— - Vin
1.5v . 10%
ENABLE todd N e Vi
SIGNAL T DL
il L:1
. | p———————— e mmmamem Vis
SIGNAL 10%: 10% — e ViL
' tr > ‘“
----------------- ViH
.5V
CLOCK 100  mo%_ f oK ———.—.—- ViL
SIGNAL :
Pwe - r
e | WO byl teoc )
1SU(E)

CRYSTAL OSCILLATOR CONNECTION DIAGRAM

18pF Crystal oscillator charactaristics
Actual resistance : less than 100Q
AMHz Load capacitance : 20 pF

=
"
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APPLICATION EXAMPLE
» BUILT-IN PLL TUNER
) ;_-')\V ) ' . 5512v_
I e M64002FP
‘IODODF:',-L_ * 10, 13
SwW Vecz
" o 4
s iy L
BS3 @ ﬂ
' SN
8s2 (13
an , 17
1) TEST BS1 (14 5
CPU M5493X
! SIRIES w (12 N
SE D S
1000sF
SEY O S A
' 0.1 -
O-O0—20—@ en © - L
SEA D oNRE
. () LOAmw e
51K 10

UHF VHF

+33V

BT

Units Resistance: 0
Capacitance:F




