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.

It includes burst up, burst down with dubbing switch, main

PIN CONFIGURATION (TOP VIEW) ‘
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balanced modulator, sub balanced modulator, burst ACC, 32 e g =|3

. ('S

chroma ACC, APC, REC AFC, chroma killer, VCXO, 320fn E3 z , Z 88888

VCO, quadphase 40fu generator, burst gate pulse generator o z § é Q 0B f : <« :
(3 types), side lock detector, and DP compensation for PAL. SLBSLL9S80¢ER c% 2

| BGP OUT [ B BURST ERROR DET HPF|
FEATURES - pag e e
4 744
® Suitable for NTSC, PAL and modified SECAM. PB OUT AP OUT [ bn Bl(l:RST ACC FILTER
o CHROMA ACC improves chroma S/N by expanding the . ,"f) X,.B ADJUST
recording level of the low saturation chroma. C‘,}’,"L’Lé',fnéﬁ E ;ég’ﬁcc“,,',"
@ When recording, comb filter can be used for Y/C separation e ' [ e G, FULTER
by setting pin 24 to “L". R =S E S| = G E S S
® When dubbing, setting pinm 23 to “L" changes the amount gz Eé) 5582852259
) N;&OO><§O<Q_O
of burst down from 4.6dB to 6.0dB so chroma saturation 1Y Q 2 g3 2«
doesn't decrease so much. (in NTSC SP and EP) 3 E;% < %2 3 o '5§
® By removing the comb filter from the APC loop, PM S/ 2 §: 8’: (;05
)
N is improved by 2dB. (In NTSC SP, PAL SP) z < £r2 9 Q %
@ By increasing the APC loop gain in the vertical blanking § 2 o ;
period, the color missing on the upper side of the picture e
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.........cccocovvevevvvevcicen, 45~556V
Rated supply voltage
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M52057FP

VHS SYSTEM VCR CHROMA SIGNAL PROCESSOR
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MITSUBISH! 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 mwWj/°C
ELECTRICAL CHARACTERISTICS (Ta = 25°C, Vcc = 5.0 V unless otherwise noted)
' Test Lo Limits .
Symbol Parameter A Test conditions - Unit
v 8 point . I Min. Typ. Max '
Iec Circuit current 1 mag;'e'cu"ems flowing into pins @ 52 65 78 | mA
. Input @ pin 630 kHz, 0.4 Vp-p sine
Gpl PB Amp. gain 2 wave. Measure @ pin. 10 12 14 | dB
i . Input @ pin 630 kHz, 0.25 Vp-p sine
GroO REC output Amp. gain 3 wave. Measure @ pin. - 28 3.8 4.8 dB
. input @ pin 630 kHz, 0.25 Vp-p sine
GRU f:fcfg;‘s’g'gfz/'geﬁt mode | 3 | wave. Put @ pin 5V in 6 H mode. 10 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
Ger output Amp. gain 4 wave. Measure @ pin. 122 142 1621 dB
) Input @ pin 3.58 MHz, 0.22 Vp-p sine :
Gepn SOMB Amp. PB output | 5| \wave. Switch @ pin to 0 V setting 1.0 130 150 | dB
P- 9 NTSC. Measure @ pin.
Input @ pin 3.58 MHz, 0.11 Vp-p sine
Gerp SOMB Amp. PB output | 5 | wave. Switch ® pin 10 2.5 V setting 1ol 1s0| 210 a8
P- 9 PAL. Measure @ pin. '
Input @ pin chroma signal (burst 0.2
REC ACC output Vp-p. chroma 0.4 Vp-pl. Input @ pin ; }
ACCR amplitude 6 15.734 kHz SYNC. Measure @3 pin for 0.4 06 0.8 | Vep
. chroma amplitude.
. Input @ pin —18 dB of standard chroma
ACCr1 REC ACC control range | & | ignal, Input @ pin SYNC signal -3 ol a8
: T 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 (burst 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 @ 0.4. 0.6 0.8 | Vpp
amplitude pin for chroma amplitude.
Input @ pin standard down-converted
chroma signal (burst 0.1 Vp-p chroma
ACCP PB ACC output 7 | 0.1 Vp-p 630KHz). Input @ pin SYNC 0.64 075 | 0861 Vpp
P ' 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 L24982L 0022bbke O4b HE
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MITSUBISHI ICs (VCR)

M52057FP

VHS SYSTEM VCR CHROMA SIGNAL PROCESSOR -

ELECTRICAL CHARACTERISTICS (cont.)

Symbol

Parameter

Test
point

Test conditions

Limits

Min.

Typ.

Unit

GwmB

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.

dB

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.

-45

dB

GsB

SUB BM output
amplitude

Measure @ pin.

0.9

1.15

Vp-p

CLss

SUB BM carrier leak

Measure @ pin for 4.21 MHz and 3.58
MHz components.

—40

dB

SPse

SUB BM spurious

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

-40

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.

d8

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.

dB

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

pvcor

320 fH VCO B

12

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

08

kHz/mV

Bvcor

320 4 VCO p2

12

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

kHz/mV

PULLAFCY

REC AFC pull-in range 1

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

0.5

1.2

kHz |

PU LLAFc_z

REC AFC pulkin range 2

13

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

-1.2

-0.5

kHz

Wexo

VCXO output amplitude

14

Measure @ pin.

08

06

0.7

Vp-p

AFvexo

VCXO free running
frequency difference

14

Input @ pin SYNC signal. Measure @
pin.

-150

150

Hz

fvexo

VCXO B

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

Hz/mV

HAPCR

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

HAPCP

PB APC DET

16

Input @ pin 3.58 MHz, 0.22 Vp-p, @
pin 3.58 MHz, 0.5 Vp-p. 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

~hHz

PULLaPC2

REC APC pull in range 2

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

-700

-500

THKILLR

REC color killer threshold

input @ pin chroma signal (input ATT).

Input @ pin SYNC signal. Measure @

pin.

d8

ATHKILLR

REC color killer
hysteresis

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

dB

|
kc4982b 0022kk3 Té2 WA ! MITSUBISHI
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MITSUBISHI ICs (VCR)

M52057FP

VHS SYSTEM VCR CHROMA' SIGNAL PROCESSOR

ELECTRICAL CHARACTERISTICS (cont.} -

. Test ;. Limits .
Symbol Parameter point Test conditions i Typ. Ve 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-conyerted chroma .
ATHxkiLLp PB color killer hysteresis 7 signal {input ATT). Input @ pin SYNC 1 2 3| dB
signal. Measure @3 pin.
. Input @ pin chroma signal {input ATT).
THeeen | BGP N/W switchover 6 | Input @ pin SYNC signal. Measure @ 29 -24 -19 | dB
threshold 1 pin
. Input @ pin down-converted chroma
THsepp DGP N switchover 7 | signal {input ATT). Input @ pin SYNC 29 -24 19| dB
signal. Measure @ pin.
PWMMY MMV pulse width 18 ';;f:“‘ @ pin SYNC signal. Measure @ 25 30 35| ps
e HP pulse timing 18 | 1meut @ pin SYNC signal. Measure @ 15| 20 25 | ps
PWhp HP pulse width 18 g}rﬁ’“t @ pin SYNC signal. Measure @ 23 38 43| ps
BGP BGP timing 18 Lr?rp:ut @ pin SYNC signal. Measure @ 33 3.8 43 us
PWacP BGP width 18 g;ﬁ”‘ @ pin SYNC signal. Measure @ 29 44 29 | ps
Input @ pin frequency variable 1 Vp-p.
SLD SIDELOCKDET 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.
THpsw threshold 10 Input @ pin SYNC signal. Measure @ 09 11 1.3 v
pin for amplitude.
P/S/N switchover Apply variable voltage to @@ pin.
THs2 threshold 20 Measure @ pin. 30 32 34 v
. Input @ pin 630 kHz, 0.25 Vp-p. Input
THsLE! 246 switchover 10 | @ pin SYNC signal. Apply variable 09 1.1 13| v
voltage to @ pin. Measure @ pin.
o Input @ pin 630 kHz, 0.25 Vp-p. Input
THsLE2 féféghso"l‘g‘gh""e’ 10 | & pin SYNC signal. Apply variable 3.0 32 34| v
voltage to @ pin. Measure @ pin.
R/T/P switchover Input @ pin 630 kHz, 0.25 Vp-p sine
THa™1 threshold 1 3 wave. Measure @ pin. 09 1,‘1 13 v
Input @ pin standard down-converted
R/T/P switchover chroma signal.. Ihput @8 pin SYNC
THATP2 threshold 2 7 signal. Apply variable voltage to & pin. 3.0 32 34 v
Measure @ pin.
Input @ pin frequency variable 1 Vp-p. :
SLDFREE1 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 ! .
SLDFREE2 free running 2 19 Lr'ingut @ pin SYNC signal. Measure @ 4._4 MHz
- . ROTARY SW input Apply variable voltage to'® pin. Input i
THRS threshold 2 @& pin SYNC signal. Measure @ pin 22 25 ,2'8
. input @ pin SYNC signal (level variable). 2.8 v
THHSS HS-S input threshold 22 | Measure ® pin. 33 v
‘ Input @ pin 3.58 MHz, 0.2 Vp-p sine
. . wave. Input @ pin SYNC signal. Adjust
THous Dubbing switchover 11| voltage at @ pin to 5 V by VR. 80 130 ke
pu Measure @ pin for burst and chroma :
amplitude.

M b2u942L 00226LY4 919 IR
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MITSUBISHI ICs (VCR)

M52057FP

VHS SYSTEM VCR CHROMA SIGNAL PROCESSOR

ELECTRICAL CHARACTERISTICS (cont.)

Test - Limits .
Symbol Parameter . Test conditions Unit
¥ point ¢ " Min. Typ. Max. '
Y/C comb separation Input @ pin reference chroma signal. 37 \
THcoms switchover input 6 Input @ pin SYNC signal. Measure @
threshold pin for chroma output. 31 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 Vecc :
loHHP HP "H" output current 23 to @ pin through 100 kQ resistor. 49 5.0 Vv
. Measure @ pin for voltage.
input @ pin SYNC signal. Supply 0.8
VoLseP BGP “L" output voltage 23 mA current to @ pin. Measure @ pin Q4 \
for voltage.
Wiy Measure current flowing between @ ’
loHBGP BGP “H" output current | 24 pin and Ve, 1.0 | pA

: 2-19




MITSUBISHI ICs (VCR)

M52057FP

VHS SYSTEM VCR'CHBOMA SIGNAL lPROCESSOh

ADJUSTMENT CIRCUIT

Lid

wpal g
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0.01u

:
30| [29) [28] [27] [26] [25]

o 100uH 22k

T

a
<

] [2] [5] [€]
(=] [S] 8] [%]

-
N

3% 30k

~
g
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M52057FP

1
5l 5] [2] [8]
?@

&) 5] [F]

3] [5]

0.01p

umimEM7m%wmwmm
o e

0.01u
330

-

100pH

Units  Resistance: Q
Capacitance: F

o
4

1. VCXO free running frequency adjustment .... Turn off
SWh. i
Adjust VC1 until the counter 1 indicates a frquency of
3.5679545 MHz.

2. 320fn VCO free running frequency adjustment .... Turn
SW1 on. ] '
Adjust VR1 until the counter 2 indicates a frequency
of 629.4kHz.

[ |
B t2494826 00226k 791 MITSUBISHI
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MITSUBISHI ICs (VCR)

M52057FP

VHS SYSTEM VCR CHROMA SIGNAL PROCESSOR

TEST CIRCUIT
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MITSUBISHI ICs (VCR)
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VHS SYSTEM VCR CHROMA SIGNAL PROCESSOR

TYPICAL CHARACTERISTICS

THERMAL DERATING (MAXIMUM RATINGj
1.2

g 1.0

&

5 08 \\

E ‘

£ os N

& N

[a] s

c 04

§ 5
Q 02 *

0 .
-25 0 26 50 75 100 125

AMBIENT TEMPERATURE Ta(°C)
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MITSUBISHI ICs (VCR)

M52057FP

SYSTEM VCR CHROMA SIGNAL PROCESSOﬁ

APPLICATION EXAMPLE

REC "L~ 2HIPZ "L
TRICK "M~ 4HIPI ™M™
PB "H" GHIPI "W~
FORCIBLY MONO = 3 F L &
COLOR f A0 &
a | k-
N N o 18]
S -
o o @ o
0.22u S
. 680 =
k% |&J
ag] [47] [as 42] [4] [s0] [39] &
T .8 0.8
L = -
o I ke e NC |38
i O ANERC
w . o O ST
— =) 4 © ppn ]
HI———|2 ) [ Q 37
1.2k 0.0lm =0 L) 0=z 1 HP OUT
~ 2 s
ROTARY SW d f {OPEN
——3] £ 36| -/ coLLECTOR)
o 0.01u
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0.01um =
= R 15 100
——-oia 4‘<= N b 35| e
=9 _s o T 56k
oo 1] 2] s
0.0iu n o HSS INPUT
4 o
J
P n
R_—1 =
ACC AMP OUT |8 o ne |33
100p [ —_‘] 8P
100u > 1L 1000p 2.2k
=z w @) — = ._132l__| b —wk
L. 00 o6 2] 100uH
= )
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z > >— | |33
o
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G R =]
012 ”
a - SERVO CW
o i pol———
o 1]
= IK 3 l < I o
< 0.022
c — L bs —t
[a1] ole30kH Ly +
SR P o 3.9 lon
il 27] }O-Olug
<C .’
S E + +
© ] O | Ed Bk _:—*—lsme 5kZ¥ 680 4.7u
O = O
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o = (SEPARATE sw)
. INPUT
1.2k oM 20018 ¢ 5 NEo mEFH |2
CHOMA f=¢ ok | ™9 32 2
Ik ACC OFF fso 9 5z )
Ay BPF } o 2 ST [o0.01w—8 Q=
- 2k lEdm "l 39k I 3 I
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Units  Resistance: Q
Capacitance: F
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