MITSUBISHI ICs (VCR)

M52057FP

VHS SYSTEM VCR CHROMA SIGNAL PROCESSOR

DESCRIPTION

The MB2057FP is a semiconductor integrated circuit with
all the recording and playback chroma signal processing
functions for VHS system VCRs.

PIN CONFIGURATION (TOP VIEW)

[
2
It includes burst up, burst down with dubbing switch, main _ﬁ 5;
balanced modulator, sub balanced modulator, burst ACC, %2 :: ‘E"Q:
chroma ACC, APC, REC AFC, chroma killer, VCXO, 320fu rs2. Zz 33 8§8
VCO, quadphase 40fH generator, burst gate puise generator 3 2 > 2 L L8R8 ; < :
(3 types), side lock detector, and DP compensation for PAL. 253 % 2 X
’ BGP OUT [ . N . B4 BURST ERROR DET HPF|

FEATURES . MRS N A REC ARC FILTER
® Suitable for NTSC, PAL and modified SECAM. PB OUT AP OUT ) 1] BURST ACC FILTER
® CHROMA ACC improves chroma S/N by expanding the . G"‘[:) i3 Xﬁg ADJUST

recording level of the low saturation chroma. C‘.}’,‘ﬂé’,ﬁéﬁ % E ;ég/:ccﬂnl‘ﬂ
@ When recording, comb filter can be used for Y/C separation e _ BN AcC FILTER

by setting pin 24 to “L". SRS EE S| S S S
® When dubbing, setting pinm 23 to “L” changes the amount gz 5@ 'é 'é g= é’ 'é £z § g

of burst down from 4.6dB to 6.0dB so chroma saturation % 3 o Q 3 % -3 % <

doesn't decrease so much. (Iin NTSC SP and EP) Jx2a% %E%‘@,_é
® By removing the comb filter from the APC loop, PM S/ 2 5"2’ g_}:; ;85

N is improved by 2dB. (In NTSC SP, PAL SP) z < 3 9 cé 3
@ By increasing the APC loop gain in the vertical blanking § 2 @ ;

period, the color missing on the upper side of the picture g

is improved. (In NTSC EP/LP and PAL LP) Outline 48PES-A

" APPLICATION NC: No connected

VHS MODE VCR

RECOMMENDED OPERATING CONDITION
Supply voltage range.........ccccoovvveevieviicccninnn, 45~55Y
Rated supply voltage .......ccccoovevvieneienic i v, 5.0V
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MITSUBISHI ICs (VCR)

M52057FP

‘'VHS SYSTEM VCR CHROMA SIGNAL PROCESSOR

ABSOLUTE MAXIMUM RATINGS

Symbol . Parameter . Ratings Unit
vee Supply voltage 6 \'A
Pa Power dissipation ] 1.0 w
Topr Operating temperature -20~75 °C
Tstg Storage temperature ) -40~125 °C
Ke Thermal derating {Taz25°C) 10 mwW/°C

ELECTRICAL CHAHACTERISTICS {Ta = 25°C, Vcc = 5.0 V unless otherwise noted)

) Test - Limits .
Symbol Parameter A Test conditions - Unit
4 8 point ) o Min. Typ. Max. '
Icc Circuit current 1 z’lga%'””"e"‘s flowing into pins @ 52 65 78 | mA
. . Input @ pin 630 kHz, 0.4 Vp-p sine
Gri PB Amp. gain 2 wave. Measure @ pin. 10 12 14| dB
i . Input @2 pin 630 kHz, 0.25 Vp-p sine
Gro ) REC output Amp. gain 3 wave. Measure @ pin. ‘ 2.8 3.8 4.8 dB
) input @ pin 630 kHz, 0.25 Vp-p sine
GRU f:\ifggg:‘gfz;geﬂtmode 3 | wave. Put @ pin 5V in 6 H mode. 1.0 15 20| dB
Measure @ pin. .
BURST DOWN4 dB Input @ pin 3.58 MHz, 0.2 Vp-p sine
Gs Amp. gain 4 wave. Measure @ pin. 104 124 144 | dB
BURST DOWNPB Input @ pin 3.58 MHz, 0.2 Vp-p sine
Gee output Amp. gain 4 wave. Measure @ pin. 122 14.2 162 [ dB
) input @ pin 3.58 MHz, 0.22 Vp-p sine :
Geen SOMB Amp. PB outeut | 5 | wave. Switch @ pin to 0 V setting 11.0 130 150 | dB
P- 9 NTSC. Measure @ pin.
Input @ pin 3.68 MHz, 0.11 Vp-p sine
Geep COMB Amp. PB output | 5 | wave. Switch @ pin 10 2.5 V setting 17.0 19.0 210 | aB
p- 9 PAL. Measure @ pin. ’
Input ® pin chroma signal (burst 0.2
REC ACC output Vp-p, chroma 0.4 Vp-p}. input @ pin : y
ACCR amplitude 6 | 15.734 kHz SYNC. Measure @ pin for 04 0.6 0.8 | Vep
. chroma amplitude.
. Input @ pin -18 dB of standard chroma
ACCr1 ?EC ACC control range 6 signal. Input @ pin SYNC signal. -3 0| dB
' : Measure @ pin for chroma amplitude.
Input @ pin chroma +6 dB of standard
REC ACC control range chroma signal. Input @ pin SYNC !
ACCrz 2 6 signal. Measure @ pin for chroma 0 3| d8
. amplitude.
R Input @ pin chroma signal (bgst 0.2
. Vp-p, chroma 0 Vp-p). Input @ pin
ACCc Chroma ACC increase 6 SYNC signal. Measure @ pin for burst » 2 3 4 dB
amplitude.
REC Y/C comb Input @ pin standard chroma signal.
VRCOMB - separation output } 6 input @ pin SYNC signal. Measure @ 04. 0.6 08 | Vpp
amplitude pin for chroma amplitude.
’ Input @ pin standard down-converted
chroma signal (burst 0.1 Vp-p chroma
ACCP aPan ‘I*.fu%g”“’“‘ 7 | 0.1 Vp-p 630kH2). Input @ pin SYNC 0.64 0.75 0.86 | Vpp
Pt ' signal. Measure @ pin for chroma. .
amplitude.
Input @ pin ~18 dB of standard ®
down-converted chroma signal. input -
ACCr1 PB ACC control range 1 7 pin SYNC signal. Measure @ pin for -3 0 dB
chroma amplitude.
. . Input @ pin +6 dB of standard
down-converted chroma signal. Input &
ACCr2 PB ACC control range 2 7 pin SYNC signal. Measure @ pin for 0 3} dB
chroma ampiitude.

B 524982k 0022bbke O4b W
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MITSUBISHI ICs (VCR)

M52057FP

ELECTRICAL CHARACTERISTICS (cont.)

VHS SYSTEM VCR CHROMA SIGNAL PROCESSOR

Symbol

Parameter

Test
point

Test conditions

Limits

Unit
Min. Typ. Max.

Gma

MAIN BM gain

Input @ pin 3.58 MHz, 0.5 Vp-p sine
wave. Supply @ pin with offset
grounding the pin through an 18 kQ
resistor. Measure ® pin.

Clms

MAIN BM carrier leak

input @ pin 630 kHz, 0.5 Vp-p sine
wave. Input @ pin 4.21 MHz, 0.25 Vpp
sine wave, Measure ® pin for 3.58
MHz and 4.21 MHz components.

GsB

SUB BM output
amplitude

Measure @ pin.

0.9 1.15 14| Vp-p

CLse

SUB BM carrier leak

Measure @ pin for 4.21 MHz and 3.58
MHz components.

—40 -34 | dB

SPse

SUB BM spurious

Measure @ pin for 4.21 MHz and (3.58
+ 0.63 x 2) MHz components.

—40 -34 | dB

BU

BURST UP quantity

Input @ pin 630 kHz, 0.25 Vp-p sine
wave. Input & pin SYNC signal.
Measure @ pin for burst and chroma
amplitude.

BD

BURST DOWN quantity

"

input @ pin 3.58 MHz, 0.2 Vp-p sine
wave. Input @ pin SYNC signal.
Measure @ pin for burst and chroma
amplitude.

BDo

BURST DOWN quantity
in dubbing

input @ pin 3.58 MHz, 0.2 Vp-p sine
wave. Input @ pin SYNC signal.
Connect 5 V to @ pin through a 51 kQ
resistor. Measure @ pin for burst and
chroma amplitude.

-7 -6 -5 | dB

Bvcor

320 fH VCO B1

12

Apply 3.1 V and then 3.5 V to @ pin.
Measure @ pin.

0.8 1.3 1.8 [kHz/mV

Bvcor

320 1 VCO p2

12

Apply 3.1 V and then 3.5 V to @ pin.
Measure @ pin.

1.25 1.6 1.7 [kHz/mV,

PULLaFCY

REC AFC pull-in range 1

13

Input @ pin pulses (frequency variable).
Measure @9 pin.

05 1.2 kHz

PULLAFC2

REC AFC pulkin range 2

13

Input @ pin pulses (frequency variable).
Measure @ pin.

-1.2 -05 | kHz

WvCxo

VCXO output amplitude

14

Measure @ pin.

0.5 0.6 0.7 | Vpp

AFvexo

VCXO free running
frequency difference

14

Input @ pin SYNC signal. Measure @
pin.

-150 0 150 Hz

Bvexo

VCXO B

14

Apply 3.6 V and then 4.0 V to @ pin.
Measure @ pin.

Hz/mV

WAPCR

REC APC DET p

Input @ pin 3.58 MHz, 0.1 Vp-p, & pin
3.58 MHz, 0.5 Vp-p. Both inputs are to
be in phase. Input @ pin SYNC signal.

Measure @ pin.

20 25 30 [mV/deg

RAPCP

PB APC DET p

16

Input @ pin 3.58 MHz, 0.22 Vp-p, @

pin 3.58 MHz, 0.5 Vpp. Both inputs are
to be in phase. Input @ pin SYNC
signal. Measure @ pin.

200 280 mV/deg

PULLAPCY

REC APC pull-in range 1

17

Input @ pin frequency variable 0.1
Vp-p. Input @ pin SYNC signal.
Measure @ pin.

500 1000 Hz

PULLarc2

REC APC pull in range 2

Input @ pin frequency variable 0.1
Vp-p. Input @ pin SYNC signal.
Measure @ pin.

-700 -500 Hz

THKILLR

REC color killer threshold

.Input @ pin chroma signal (input ATT).

input @ pin SYNC signal. Measure @
pin.

ATHkILLR

REC color killer
hysteresis

Input ® pin chroma signal {input ATT).
input @ pin SYNC signal. Measure @
pin.

N k2
4982k O0O02ekk3d Té&2 WA AM I
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MITSUBISHI ICs (VCR)

M52057FP

VHS SYSTEM VCR CHROMA SIGNAL PROCESSOR

ELECTRICAL CHARACTERISTICS (cont.) -

y Test - Limits )
Symbol Parameter point Test conditions i Tve. Yy Unit
Input @ pin down-converted chroma
THkiLLP PB color killer threshold 7 signal {input ATT). Input & pin SYNC -41 -36 =31 dB
signal. Measure @ pin.
. Input @ p?n down-converted chroma .
ATHkie PB color killer hysteresis 7 signal {input ATT). Input @ pin SYNC 1 2 3 dB
signal. Measure @ pin.
. Input ® pin chroma signal {input ATT).
THeerr | SGP N/W switchover 6 | Input @ pin SYNC signal. Measure @ 29 24 -19 | dB
threshold 1 pin
. Input @ pin down-converted chroma
THegep targsr“‘m’ Swichover 7 | signal {input ATT). Input @ pin SYNC 29 24 19 | d8
signal. Measure @ pin.
PWiMY MMV pulse width 18 'p'}r‘f“‘ @ pin SYNC signal. Measure @ 25 30 35| us
THP HP pulse timing 18 :Dr?gut @ pin SYNC signal. Measure @ 1.5 20 25 us
PWiip HP pulse width 18 mm @ pin SYNC signal. Measure @ 23 38 43| ps
8GP BGP timing 18 Ipr?rp:ut ® pin SYNC signal. Measure @ 23 a8 43| ps
PWaGP BGP width 18 g}ﬁ”‘ @ pin SYNC signal. Measure @ 39 44 49 | us
Input @ pin frequency variable 1 Vp-p.
SLD ZS(')EeE LOCK DET dead 19 | Input @ pin SYNC signal. Measure @& -10 10 | kHz
pin.
Apply variable voltage to @ pin. Input
P/S/N switchover @ pin 630 kMz, 0.25 Vp-p sine wave.
THesnt threshold 10 Input @ pin SYNC signal. Measure @ 0.9 &L 13 v
pin for amplitude.
P/S/N switchover Apply variable voltage to @ pin.
THeskz threshold 20 Measure @ pin. 30 32 34 v
. Input @ pin 630 kHz, 0.25 Vp-p. Input
THsLE™ f‘f‘é (Sihsmtﬁhover 10 @ pin SYNC-signal. Apply variable 0.9 1.1 1.3 \Y
voltage to @ pin. Measure @ pin.
- Input @ pin 630 kHz, 0.25 Vp-p. Input
THsLe2 f‘féghso"l‘g‘g"‘m’er 10 | @ pin SYNC signal. Apply variable 3.0 3.2 34| v
voltage to @ pin. Measure @ pin.
R/T/P switchover Input @ pin 630 kHz, 0.25 Vp-p sine
THRTP1 threshold 1 3 wave. Measure @3 pin. 098 151 . 13 v
Input @ pin standard down-converted
R/T/P switchover chroma signal.. ihput @d pin SYNC
THATP2 threshold 2 7 signal. Apply variable voltage to @ pin. 30 3.2 34 v
Measure @ pin.
Input @ pin frequency variable 1 Vp-p. :
SLDrREET SIDE LOCK DET forced 19 Input @ pin SYNC signal. Measure @ 5.7 MHz
free running 1 pin .
Input @ pin frequency variable 1 Vp-p.
SIDE LOCK DET forced " N
SLDFREE2 free running 2 19 Ip?r?m @ pin SYNC signal. Measure @ 4._4 MHz
- . ROTARY SW input Apply variable voltage to' ® pin. Input ’
THRs threshold 21 @& pin SYNC signal. Measure @ pin 22 25 ,2'8
. Input @ pin SYNC signal (level variable). 2.8 \%
THHsS HS§ input threshold 22 | Measure @ pin. 53 v
‘ Input @ pin 3.58 MHz, 0.2 Vp-p sine
f . wave. Input @ pin SYNC signal. Adjust
THous Dubbing switchover 11| voitage at @ pin to 5 V by VR. 80 130 | ke
pu Measure @ pin for burst and chroma : :
amplitude.

M 5249826 0022b6L4 919 IR
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MITSUBISHI ICs (VCR)

M52057FP

VHS SYSTEM VCR CHROMA SIGNAL PROCESSOR

ELECTRICAL CHARACTERISTICS (cont.)

Symbol Parameter b Test conditions - Limits Unit
point Min. Typ. Max.
Y/C comb separation Input & pin reference chroma signal. 3.7 Vv
THcoms switchover input 6 Input @ pin SYNC signal. Measure @
threshold pin for chroma output. 3.1 v
) Input @ pin SYNC signal. Supply 0.8
VoLHP HP “L" output voltage 23 mA current to @ pin. Measure & pin 0.4 \)
for voltage.
Input @& pin SYNC signal. Connect Vec
IOHHP HP "H" output current 23 to @ pin through 100 kQ resistor. 4.9 5.0 Y
Measure @ pin for voltage.
input @ pin SYNC signal. Supply 0.8
VoLeGr BGP “L" output voltage 23 mA current to @ pin. Measure @ pin Q.4 A
for voltage.
e Measure current flowing between @
loHBGP BGP "H" output current 24 pin and Ve, 1.0 pA
M 624982k 0022bk5 455 WA .
A;zlfn l
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MITSUBISHI ICs (VCR)

M52057FP

VHS SYSTEM VCR CHROMA SIGNAL PROCESSOh

ADJUSTMENT CIRCUIT

¥
o~
SWi1 o
COUNTER 2 /g © 8
’ 6

[38] [37] 3613_5|@H§H§|_V°’

=

.0.01p

:
3029|2—s||ﬁfza[£|

EH;EHQ-

193]
<
=~

M52057FP

Il
51 5] [£] [3]

[&] [&]

EIRNENEN

39% 30k

?

VR1 ' 8V

[o¥] ©
bl
o
< .

EENS

T 2T o) 1 15 18] 7 )

DR EREY

5V 2 2 T oon
o (]
s «
I
§ Units  Resistance: Q
ST Capacitance: F
1. VCXO free running frequency adjustment .... Turn off
SWi. :
Adjust VC1 until the counter 1 indicates a frquency of
3.579545 MHz.
2. 320fu VCO free running frequency adjustment .... Turn
SW1 on. ) i
Adjust VR1 until the counter 2 indicates a frequency
of 629.4kHz.
B 249826 00226bL 791 I MITSUBISHI
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MITSUBISHI ICs (VCR)

M52057FP

VHS SYSTEM VCR CHROMA SIGNAL PROCESSOR

TEST CIRCUIT

[
a 2] c »
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o € ©
@© =
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32| 5 ol xly o L 1.2k €
o 0.01u 210k W VecSVOY S
swz
55.06MH
. z
44]  [+3] 4] [a0 [5;] o
220GND NC 0.8
(PAL 110} T = NE S_EI S
xz 125 DSCILO
- =5 [D‘@ SCOPE
T x © 25
2] = Gz 37—
> ) =l
0,01n SW3 O = = 0SCILO
3 ™~ — SCOPE
PULSE GEN 3 o 3¢} D—TE
sG | j—@
GEELEL 1 HRoscILO
[ef oom (4 E:L ~ R - o1 J1OOP,, scopE
e Eo T & > —=r 56k
0.5 oo bl
w 0
[ w
] g% &)
oee Lo ;
PULSE GEN
] Tos B
0.01 °s ?.3_‘0—&
. M (L]
1006H 3—H | 2 47u O
il 17 w D
s S & OP 1.8k
33m = ——+&spP
0.0ln N F 33n
Hs] 3 il
G} swe S oy
REC CHROMAIN = 0.0in S
0.0ln 0 Z 2 o)
o] < Slo 20 =
0SC 1} 0SC OPE @z 3
F T o o 14 =]
O.tu m a — E 0.022u
I—E 8 %} ga W 29" H & i
o NE 3.9k Jo,om &
| LD et g
Ju < [e]T} > o
H 1] = 2el—o2l | S0k =
SWII o 3
LOW CHROMAIN = = oé’ Q
0.lu o o
oo {izf2 35 4 |§ I ‘
so[ch-go swi2 e
Ll — L) J
0.0lu 5.1k Cn ) T S10E o
2| FD O =9l  |oH - m
4 52 Q8 IRSrel| [ Locx £
™ = = =
| (| O]
REC | |0 o
W
L = g
o
I8 TEE §
.Oly NN 3 =
s 2 9
0 o, 0
N o
@ 6‘1 ! IE_J |
O[O} 2P b o a7 |2 2
3
SIT\E=Y&lPT ]S
o2zupy2ae|
= =
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OSCIL OSCOPE I 2 20 ER
I LZ2498chb 0022LE7? bed IN ,
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MITSUBISHI ICs (VCR)
M52057FP

VHS SYSTEM VCR CHROMA SIGNAL PROCESSOR

TYPICAL CHARACTERISTICS

THERMAL DERATING (MAXIMUM RATINGi
1.2

g 10

=1

o

S 0.8 N

= \ ‘
a 06 \

17 X

=) *
T 04

w .
: !
O o2

0 S
-25 0 25 50 75 100 125

AMBIENT TEMPERATURE Ta(°C)

I L24962L 0022bbk8 5b4Y EE 3
x MITSUBISHI
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VHS

MITSUBISHI ICs (VCR)

M52057FP

SYSTEM VCR CHROMA SIGNAL PROCESSOh

APPLICATION EXAMPLE

REC L 2HIPZ "L"
TRICK "M" 4HIPI ™M™
P8 " GHIPI "H~
FORCIBLY MONO = = E @
)
COLOR J18u £ o o 3 = 2
N N ol p =
g 0¥ 9 4
@ N @ J
0.22m )
+ [&]
. 0.0t €80 =
Ik a
48] [47] [46] [as] [a4] [s3] [s2] [4] [a0] [39] &
. £ B8 220GND NG 0.8 -
I [t_) -
2 [ (PAL 110) T - ncas]
< <z e
w . o —gg—
— 25 o7}
1.2k 0.0im gj o HP OUT
o= =
ROTARY SW X f {OPEN
[s4]
>————E—L [ - j—n— COLLECTOR}
E
PZ§PI
0.0In = IR =
s—u——{Z%@- ? e 35 100
= I:g;l . 56k
% [v1])
0.0iu o ° = HSS INPUT
z W0 f21]
—— s Zs o &
=
P un
R =
ACC AMP OUT |8 ) NC [33
100w (¢ [y 3] 8P
—— —*
1001 3 > | :]—'—OIOMEE
=z (1] — = —432
<o 00l S G 2] 100wH
=
S oo 2= Pt
@ 1F &) o2 o
O > > EL‘ 33u
(O]
O 0.0ln o zlZ i :‘_:l' 100m
Lt S
o $——f ——{ 9] xS @ L+i30
203
rELI = . SERVO CW
< 0.022
: T S vl
. (11} +
@ [ 2x|Y630KH B @ 3.9  iowm
— 0.0lu o [Ez ol 0.0tu
i )5+ 33 e ) i A,
> =& & ISk E *
o_ | 5 - o ol On S10E T 680 4.7u
< 3___,%_1_@9_ 5= O Ly S oft L OCK} E’——‘—'E——E
o 5.1k S e ™ > <O BURST J 2.2m
T
= RECTEREC ERROR L
o IENC neles]
! 2 | oo =
630kH:z 6 20l a1 (22| |23 A eec ivsc come
0.01n S (SEPAHATE sw )
«[3 = INPUT
0.0u | = ‘1 a2l BEEs |2
HomA £ Ee ok || g 32 2
Ik ACC orr fsa «l o 2% ol
e Q < ,c\) 0.0lnZ2 o -
I rldo v 39k l I 3 I
£o0 =
NP/S oW BURST ACC
Units  Resistance: Q
Capacitance: F
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