SERIAL INPUT PLL FREQUENCY SYNTHESIZER FOR VCR

MITSUBISHI ICs (TV)

M56769SP/FP

DESCRIPTION

The M56769SP/FP is a semiconductor integrated circuit, an
oxide-film separated ECL/IPL PLL frequency synthesizer. The
prescaler and PLL, with a maximum operating frequency of
1.0 GHz, are housed on a single chip.

FEATURES

@ Built-in prescaler with input amplifier (fmax=1.0GHz)
Low power dissipation (lcc=30mA at Vcc=5V)

Fine tuning capability (50.00kHz/step)

PLL lock/unlock status disptay output

Serial data input (2 or 3 data transfer lines)

APPLICATION
TV and VCR tuners

RECOMMENDED OPERATING CONDITION
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FUNCTION

The M56769SP/FP is a PLL frequency synthesizer IC for TVS
and VCRS. The prescaler is realized in emitter-coupled logic
.and the PLL in integrated injection logic. The maximum oper-

ating frequency of the prescaler is 1.0 GHz. The first stage
consists of a fixed 1/8 prescaler and the second stage of a
1/32 1/33 dual-modulus prescaler. The PLL consists of a
3.2MHz crystal oscillator, a 9-bit reference frequency divider,
a programmable divider(a 10-bit M counter and a 5-bit S
counter), a phase comparator,and a lock detector. Four band-
switching circuits are also provided.

BLOCK DIAGRAM
RENCE SUPPLY PHI BAND-SWITCHING OUTPUTS
LOCKDVISION R ?@#ﬁ".‘r‘:" von.'r:ss T GND BIASINPUT
LD/ faEF c fm GND BIAS
—{ 132 s f—o 18 @ DRIVER !
| {
, 1  10-bit MAIN COUNTER |
pd
I‘
14 4
| ] s5-bit SWALLOW COUNTER [~ |
SELECTOR 19-bit DATALATCH !
t
Lo PHASE
—=1 COMPARATOR
19-bit
SHIFT REGISTER
/COUNTER , 0SC/9-bit \
! DIVIDER
EROSENOSS DO DD O~
TEST EN DATA Xour  GND PD2 PD1
TEST INPUT  ENABLE INPUT  DATA INPUT  GLOCK INPUT ?g::?,?;‘ CRYSTAL OSGILLATOR GND mmﬂe”on cg;ﬁiuoﬁ
SELECTION PIN CONNECT PIN OUTPUT 2 OUTPUT 1

www.DataSheet4U.com

Datasheet4u.m_1



MITSUBISHI ICs (TV)
M56769SP/FP

" SERIAL INPUT PLL FREQUENCY SYNTHESIZER FOR VCR

" ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Rarogs - Unit
. Min. ‘Max.
Vcc supply voltage ' —0.5 ' 6.5 v
Vi Input voltage  ~ ‘ - —0.5 6.5 v
Vol Output voitage (1) PD output : —0.5 5.5 - \'
Vo2 Output voltage (2) Other than above : . —0.5 6.5 v
Vap QOutput withstanding voltage : 13 v
Pd Power dissipation ' - 550 mw
Topr: Operating temperature ‘ —20 75 T
Tatg Storage temperature —40 . 128 c
ELECTRICAL CHARACTERISTICS (Ta=25C, unless otherwise noted)
. R ' :  Limits
Symbol Parameter Testpin - - Test conditions Unit
: Min. | Typ. Max.
Vin High-level input voltage 1,2,3,4,5 - : 2.0 Voot \'4
ViL Low-level Input voltage T 1,2,3,4,5 ) ' ) 0.7 \'
Al | High-level Input curient 1 1,3,4,5 2 ‘Vee=5,5V, vi=2. 7V ‘50 u2A
! Low-lovel input current 1 1,3,4,5 .2 Voe==5.5V, Vi=(. 4V , —100 | —200 rA
Vic Input clamp voltage 1,2,3,4, Vocm=4, 5V, lic=—1, 0mA —1.3| —1.8 v
Vou Low-level output voltage 19, 20 Voo=4.5V, loLm=2mA e 0.3| 0.5 v
loukl PDoutput | 10 : " | Vee=5,5V, Vo=0),5~4, 8V ’ -1.0 1.0 A
loLk?2 Qutput leak current BS output | 11~14 - Voo=4. 5V, Vo=12V ) 10 1A
" | Other than : ’ . ‘
lowx3 19, 20 Vee=5. 5V, Vo=5.5V 10 A
. above - .
lee Supply current . 18 Vee=5. BV 33 55 mA
Typical values are at Vcc="5. 0V, Ta=25T.
4V
SWITCHING CHARACTERISTICS
Symbal . ‘Parameter - Tost pin Test conditions Limits Unit
) Min. Typ. - Max.
fopr Prescaler operating frequency 17 Voo=4. 5’.?5' v ‘ 80 1000 MHz
VIN=Vinmin~Vinmax . :
o 80~100MHz —24 4
Vin Operating input voltage 17 Veg=4, 5~5.5v 100~ 1000MHz —27 . 4 dBm
trwe Clock puise width 4 : 1 »8
tsu (D) Data setup time 3 2 =8
th (D) Data hold time 3 1 (s
tsu (e) Enable setup time , 2 Voe=4, 55, 5V 3 “s
tH (E) Enable hold time - : 2 ¥ M3
tinr Enable data interval time 2,3 1 us
tr Rising time 2,34 , ‘ R 1 us
f Falling ime - 2,34 1 1 us
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TEST CIRCUIT
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TYPICAL CHARACTERISTICS

INPUT AMPLITUDE Vv (dBm)

INPUT AMPLITUDE V$ INPUT FREQUENCY

10

Vee=50 (V)
Te=25 (°C)

0 - /
-10

. _— N/
; \T/

0 200 400 600 800 1000 1200 1400 1600

INPUT FREQUENCY fin (MHz)




MITSUBISHI ICs (TV)
M56769SP/FP

SERIAL INPUT PLL FREQUENCY SYNTHESIZER FOR VCR

HOW TO SET THE DIVIDING RATIO OF THE PROGRAMMABLE DIVIDER AND BAND-SWITCHING OUTPUT

(1) When the control method selaction pin SW is set to Vee

or OPEN, the division ratio of the programmable divider and

band-switching output is set as shown below.

When set high, the data and clock signals are read, and the
data is read into the latch at the falling edge of the 19th clock
signal pulse. The clock signal then becomes invafid,
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. *Data is read when CLK drops from high to low.

(2) When the control methed selection pin SW is set to GND,
the division ratio of the programmable divider and band-switching

output is’ as shown below.

BS BS BS BS
|] 2 3 4

DATA SIGNAL — — - — »
| ! (I :| ol

. , 1 I | | { 3 | | I ) ] | | ' : ||

M COUNTER DIVISION SETTING

BAND SWITCHING DATA !

READ INTO LAT;’CH

29 28 27 26 25 24 23 22 21 20 94 33 32 21 20“
I k

ooty I

1
S COUNTER DIVISI6N SETTING

‘_I

*Data is read when CLK rises from low to high. If data is
high when CLK drops from high to low, content is transferr-

ed to latch circuit.

Total division N is given by the following formulas, in additi-
on to the prescaler used in the previous stage.
N=8(32M-+S) M : 10-bit Main Counter Division
S I 5-bit Swallow Counter Division

The M and S counters are binary and the possible dMSlon
ranges are as follows

32=M=1023
0=8=31

Therefore, the range of division N is 8,192~262,136.
The tuning frequency fuco. is given by the following expre-
ssions.

fv.co=faer XN
=6.250X8 - (32M+S)
=50.0(32M+S){kHz]

Therefors, the tuning frequency range is 51.2MHz~

.1,000MHz.
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TIMING DIAGRAM
(1) When the control method selection pin SW is set to Vcc(V)
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{2) When the control method selection pin SW is set to GND
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CRYSTAL OSCILLATOR CHARACTERISTICS
Actual resistance:less than 1000
Load capacitance:20pF
* This trimmer is used to compensate for frequency variat-
ions of around £20~30 ppm due to the crystal oscillator
characteristics and oscillator circuit capacitance.
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APPLICATION EXAMPLE

SERIAL INPUT PLL FREQUENCY SYNTHESIZER FOR VCR
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DESCRIPTION OF PIN

No. Pln Name Description of function

)] TEST Test input Pin is used for testing, and is normally set low, In which case LD is selected and frer is
set low. ‘

When set high, fRer and fiyn outputs are selected and phase comparator output enters
high impedance state.

@ EN Enable input -Pin is normally set low. When set high, data and clock signals are read, and data is
read into latch at falling edge of 19th clock signals pulse. Clock signal then becoms in-
valid.

€)] | DATA Data input Programmble divider division set input

@ CLK Clock input When SW pin is set to Vcc or OPEN, data is read into shift register when clock signal

drops from high to low.
When SW pin is set to GND, data is read into shift ragister when clock signal
rises from low to high.

® SwW Control method When SW pin is set to Vcc or OPEN, division ratio of programmable divider is set for

selection pin enable input, data input and clock input pins.
When SW pin is set to GND, division ratio of programmable divider is set for
data and clock input pins only.

® XN Crystal osciilator 3. 2MHz crystal oscillator is connected.

@ Xout connect pin

6)] GND1 GND Connect to OV.

@ PD2 Phase comparator | When phase programmable dlvider division output (fin) is advanced with respect to

© PD1 output 2 reference frequency (frer), this output becomes high, and when programmable divider

Phase comparator | division output is delayed, it becomes low. When the two are in sync, output enters
output 1 high-impedance state. :

a B34 Band-switching Open-collector band-switching outpus

@ BS3 outputs pin When band-switching data is high, output goes ON, when low, it goes OFF.

N BS2

@ BSI

) BIAS Bias input Prescaler blas pin. Capacitance of 1000pF is inserted between GND and this pin.

@® GNDz | GND2 Connect to OV.

) fin - Prescaler input pin Prescaler input pin, to which V. C. Q. frequency is applied.

an Vco Supply voitage Supply voltage pin, 5. 0%0.5V is applied.

® fREF Reference frequency | When TEST input is low, theres is a constant low-level output.

output When high , reference frequency output {frer) is selected.
Reference frequency is 6. 250kHz with open-collector output.
@ LD/fN Lock detector/ When TEST input is low, jock detector output (LD) is selected.

division output

When high, programmabile divider division output (fi/n) is selected.

Open-coliesctor output.

When PLL is locked, lock detector output (LD) becomes low.when PLL is unlocked, it
becomes high.




