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)

M51348FP/AFP

POCKET TV IF SYSTEM

DESCRIPTION

The M51348 is a low supply voltage, low power semiconductor
IC for compact TV sets which includes Video Intermediate
Frequency (VIF}, Sound Intermediate Frequency (SIF), and
Synchronous Separation {Sync. Sep.) functions.

An IF amplifier, video detector (with simultaneous sound
detector), IF AGC, RF AGC (forward type), AFT, SIF limiter
amplifier, FM detector, electronic volume, and synchronous
separation function are provided.

The package is of the 24-pin mini-flat type.

The M51348AFP has better DG and DP but less VIF input
sensitivity than the M51348FP.

FEATURES

® This IC can be used with very low supply voltage and
low power and it comes in a mini-flat package to suit
the compact TV or compact TV tuner.
Minimum operating power voltage ........c.ccveeinnn. 3V
Consuming current
................ 16mAlwhen used with 4.5V supply voltage)

e Current automatically decreases to ensure power saving
when a strong signal is received, when the AFT is not
in use, i.e., when mute switch is ON, and when the
electronic volume control is at its lowest.

@ There are separate GND pins for the VIF/Sync. Sep. circuit
and for the SIF circuit so that cross-interference is reduced.

PIN CONFIGURATION (TOP VIEW)
; 1] IF AGC control
IF AGC filter [ z Sychronous separation outpul
. RF AGC output [3] < Synchronous separation input
RF AGC contol [£] 21 AFT coil
viF-vee 8 & } Video detector cail
i — M
IF input [ Z 3 8] Video output
VIF-GND B & AFT output
SIF-vec 8] @ 6] Limiter output
SIF input [ig] FM detector input T
DC - feedback [ Electronic volume
SIF - GND [12] Audio output
Qutline 24P2-C

o The AGC works fast because of the 2-stage AGC filter.
AGC has high stability against outside noise due to the
AGC noise canceller.

@ Emitter input circuit is used in Sync. Sep. Output is taken
from the Sync. positive polarity.

APPLICATION
Portable B/W, color TV

RECOMMENDED OPERATING CONDITIONS

eltis possiblé to adjust the video detector output amplitude Supply voltage range........ ....3.0~6.0V
by controlling the 24-pin voltage externally. Rated supply vORAge .....ccceverecnirnvesinecinnecnenn 4.5V
BLOCK DIAGRAM
Video

Synchronous  Synchronous detector

separation separation AFT cail Video Limiter dtl.:lof Eleclronl:

output input coil A output oulpul output outpul

—@P— 20 19 —@—@ tf[s), T
IF AGC 52 Synchronous
control (I) separation Audio
T FM detector (VR) 13) output
" Video detector
I
1 .
Video
L’:t:c(tﬁ amplifier
r ‘—  2nd amplifier Butter
I
IF AGC {
filter
| 2 ggn:a% 1st amplitier L Limiter SIF-GND
RF AGC RF AGC VIF- VIF- SIF- SIF DC-feedback
output control  Vcc 'F input GND vee input
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MITSUBISHI ICs (TV)

M51348FP/AFP

POCKET TV IF SYSTEM

ABSOLUTE MAXIMUM RATINGS
Symbaol Parameter Ratings Unit
Vee (B) Supply Voltage (1) 75 v
Vee (9) Supply Voltage (2) 7.5 vV
Pd Power Dissipation 500 mw
Topr Operating Temperature - 20~75 C
Tstg Storage Temperature - 40~125 C
ELECTRICAL CHARACTERISTICS (Ta = 25°C, unless otherwise noted)
VIF SECTION
s Limits g
Test
Symbol Parameter D;:t Input Test conditions M| oo 1 M Unit
Ivif Circuit current ® ‘ggc?Blu Input current with 4.5V in ® 9 | 135 18 mA
Vo det Video detector output ® Qgggu QOutput amplitude 0.7 09 1.1 | Ve-p
@ s SG1 | Input level when output amplitude 45 50 ;
Vin min | Input sensitivity B il ini s m e Aheni Vs gt @s)| &5 | BH
) . . SG1 | input level when output amplitude| 90 | 109
Vin max | Maximum allowable input ® Variabie| reaches 3 dB more than Vo cet.| (95)| (114) dB u
BW is defined as f:1-f= when
BW Video frequency characteristic @ | SG2 | output amplitude reaches-3dB 3] 7 MHz
> less than that when f1-fz2= 1MHz.
. SG4 | Output DC voltage with 4.5V
VaH RF AGC maximum voltage @ 90dBy| in @ 3.2 37 Vo-p
s 5G4 | Output DC voltage with 2V in
VaL RF AGC minimum voltage @ 90dBu| @ 0 0.2 | Vo-p
. SG5
M AFT detector sensitivity @ 90dB 30 42 mV/kHz
SG5 | Output DC voltage with OV in :
Vmi7 DC voltage at AFT mute ON @ 90dBu| @ 2| 225 25 v
Vac AFT center voltage ® %‘""”" BEVohagswhBiOVGI: g | | 35 |
Vsyne Sync. Sep. output voltage @ QCS)CC:I;B1|.1 Output amplitude 35 38 4.1 | Ve-p
VoH det | Video detector output at high or Jow ® SG1 | Output amplitude with 8.0v | 095 | 1.25 | 155 Vp.p
VoL det | voltage 90dBu| or 3.0V in ® 035 | 06 | 085

Note :

() indicates vaiue for the MS51348AFP.
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MITSUBISHI ICs (TV)

M51348FP/AFP

POCKET TV IF SYSTEM

ELECTRICAL CHARACTERISTICS

SIF SECTION
i Limits ,
Symbol Parameter :;itt Input Test conditions Min 1 Typ. 1 Max. Unit
Isit Circuit current @ Input current with 45V in @| 2.0 2.8 36 | mA
Vo aF Detector output voltage ® gggg’u Output amplitude 220 270 320 |mVrms
Vimn | Input limiting sensitivity ® \fﬁ:e Lt SRR 35| 49| dBu
so7 | B B
AMR | AM rejection ratio ® R S 40 | 60 dB
90dBu| amR = 20 109 (22T R)
, SG8 )
BW (s) | Bandwidth ® 9008 1 100 130 kHz
VR1 Electronic volume control @ SGB | Ratio of output amplitude and Vo ar 33 3.75 4.2 dB
VR2 characteristic 90dBp| when @ is changed from 4.0V to 1.0V. -63 | -52 | dB
THD Distortion ® di?Bgu Measured by distortion meter 0.8 12| %
VoHAF Detector output voltage at high or ) SG6 | Output amplitude with 6.0V | 380 430 | 480 [mVrms
VoLAF low voltage O0dBuf or 3.0V in ® 53 64 75 |mVrms

Note: O indicates measuring circuit.

PRECAUTIONS CONCERNING ELECTRICAL CHARACTERISTICS

1.Voltage supplied (pins ® and @) is 4.5V unless otherwise
noted in the conditions column.

2.VIF input amplitude (Vin) is the amplitude of VIF IN in
the circuit below. Feed SG1 90dBy signal into the circuit
below, and measure the DC voltage V2 at @. Set the
circuit for AC voltage measurement and adjust the input
amplitude, monitoring DC voltage at @, until it reaches
the level of V2. 90dBu is defined as the input amplitude
at that time.

0.01

LR (5%50 Q

3.Input signals are shown below.

SG1 fo=58.75MHz fm=20kHz 77.8%AM

SG2 f1=58.75MHz Vi=90dBp CW
f2=53+5MHz Vi=70dBp CW
fo=58.756MHz LINEARITY 10step signal

(87.5%Video modutation)

fo=58.75MHz cw
fo=58.75£5MHz CW (Sweep)
fo=4.5MHz FM25kHz dev fm=400Hz

} mixed signal
SG3
SG4

SG5
SG6

SG7 fo=4.5MHz AM30% fm=400Hz

SG8 fo=4.5MHz+200kHz FM7.5kHz dev
fm=400Hz

SGY fo=4.5MHz FM7.5kHz dev  fm=400Hz

4, Adjustment of LLD coil

1)Feed SG5 Vi=80dBu into VIF IN.

2)AFT coil must be shifted to detuned condition.

3)Feed outside voltage to @ and check tank res'ponse at
@® as shown in the figure below.
4)Adjust LLD coil so that peak comes at 58.75MHz.

58.75MHz e
Vig 0.6ve-p DC level with
no signal
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MITSUBISHI ICs (TV)
M51348FP/AFP

POCKET TV IF SYSTEM

5.Adjustment of AFT coil BWi(s): Bandwidth “BW(s)"
1)Feed SG5 Vi=90dBu in VIF IN. First, define Vowpen FM as the output amplitude when
2)Measure the voltage at pin @ and adjust AFT coil as the signal fo=4.5MHz, fm=400Hz and faev=1%7.5kHz s given
shown in the figure below. to SIF IN.
58.75MHz Second, decrease and increase the frequency fo until

the output amplitude reaches -3dB than Vopen FM. These
are defined as foL, and fon, respectively. Bandwidth is
e defined as BWI(s)=fon-foL.

Vi7

—_—

WAFT detector sensitivity “p"

Vi1

___1500mV
= FelkHz—falkH2),

where fa denotes a frequency at A and Fe at B.

TEST CIRCUIT

13'0k
JQOH-I
0.0.1 1
820p]4
0p]470 & -
13
M51348FP/AFP
|__2J LSH 6 7] 18] |9 o] [ 2]
. 0.01 &
: —® 0.0
0.01 u + +
0334 [0.01 u] 2u I"'QQ/}{ 33.I|30Q i.z'lf;.m
o 001 - .- + “ >
+ J_ . é T é} T

VI SIF IN Units Resistance: Q

Capacitance: F
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MITSUBISHI ICs (TV)

M51348FP/AFP

POCKET TV IF SYSTEM

TYPICAL CHARACTERISTICS

VIDEO OUTPUT (Ve-p) POWER DISSIPATION Pd (W)

VIDEQO OUTPUT (Ve-r)

THERMAL DERATING (MAXIMUM RATING)

08
0.7
06
05
0.4
03
0.2
0.1

2.0

15

1.0

05

20

05

IF AGC CHARACTERISTICS (M51348FP)

BOrTT =
f=5878MHz | |
L Mod = 20kHz 77.8% AM
o 42
S \
S 40 ~
N ¢ i~ S
[ \
-
\ g 3.0 \l
N O
N 2 \
» w20 \
\\ 1-4,»
oL~ s ox
-20 0 25 50 75 100 125 030 40 50 60 70 80 90 100110
AMBIENT TEMPERATURE Ta (C) INPUT (dB u)
AGC CHARACTERISTICS (M51348FP) AFT BROADBAND CHARACTERISTICS
7
|
.1J = 5L.75MH2 8 6
Mod = 20kHz 77.8% AM 5
o}
5 LY
s — 2
=)
o 1
/ 3 o
/ o}
E = 1
/ ® = |
0 -3 :
30 40 50 60 70 80 90 100110 -5-4-3-2-10 1 2 3 4 5
(58.75MHz)
NPT (B FREQUENCY DEVIATION (MHz)
SOUND DETECTOR OUTPUT DETUNING
AGC CHARACTERISTICS (M51348AFP) CHARACTERISTICS ~
[ 8 400 st
J = 58,75MHz T T 350 §€
Mod = 20kHz 77.8% AM Detector output [(AC) 83
~ 6 300 = é
| g =80
- 0" ~
5 ° N 802 2
E 4 AMR -70<~
& \ 80dB 1 400Hz FM
/ = 3 |+ 25kHzdey_|
/ 2 \BOdB u 400Hz AM30%
2 —
: -
1 \"‘\f/
oké 0
40 50 60 70 80 80 100110120 -30 -20-10 O 10 20 30

INPUT (dB n)

4.5MHz

INPUT CARRIER FREQUENCY (* kHz)
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MITSUBISHI ICs (TV)

M51348FP/AFP

POCKET TV IF SYSTEM

IF AGC VOLTAGE (V)

IF AGC CHARACTERISTICS (M51348AFP)

5.0

42

-Mod = 20kHz
AN

| I e
t = 58.76MHz ‘ |

77.8% AM

40

~

"--..,_____--

3.0

20

1.4

e

INP

Ot}’éo 40 50 60 70 80 90 100110

UT (dB u)

SIF LIMITING CHARACTERISTICS AND AMR

1000

AUDIO OUTPUT (mVrms)

AUDIO OUTPUT (mVrms)

CHARACTERISTICS

100

10

A |
A I
1 y i
L —

0.2

s

0 50

100

150

AUDIO INPUT (dB u)

SOUND OUTPUT ELECTRONIC VOLUME
CONTROL CHARACTERISTICS

400

200

100

fo = 4.5MHz
fa = 25kHz
fm = 400Hz
Vin = 80dB u

/

/

2 3 36
CONTROL VOLTAGE (V)
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UBISH! ICs (TV)

M51348FP/AFP

POCKET TV IF SYSTEM

APPLICATION EXAMPLE T 12 0
circuit 1
4.5MHz trap
-]
4.5MHz
caramic
dlscnrnlnator )
001 u Audio
s 4309 S0k output
20k Iﬁ
'2?0
[24] 7 16 14 13
g3 T i3 §§ CYIY
QE g ES ge 83 23
w g o a0 3 FE; o
e a1
<
[a] 5 - [m]
Q Q_ q z a >
‘;E‘g Qs s o g £ $ 5
[= I ¥ ]
IF AGC filter &3 &S = IF input = & & 8 ]
' EE 4 5] Blauzl (8] [8lgg Lol [0 12]
{ L+
+ ::: + 1y _1 == Iz22u
33k | 001w =00
LW 9. 100y | 001w Ak
033u i 1k i 4
50k &
22 “é + . <C! A5MHz fiter
RF AGC output IF input ?
51
o Vce Units Resistance: Q

Capacitance: F
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MITSUBISHI ICs (TV)

M51348FP/AFP

- POCKET TV IF SYSTEM

DESCRIPTION OF PIN

0.5k
Audio output E
10k 40k
& 50k Fal ,(I
> Electronic— M~
volume 40k
T
sl o
-|_ | R I L
Bias
5k ‘j_
_,_—'VW—'E Bias
V'A! l IE
CAFT 200
J;. output
[l Bias
. fi
Vidso ;
output

[ 1

output

[¥]

i "L IF AGC

control

5]

H

L)

E

Wi

#

\ /R

1k

—

-
1]

T

SIF input T

‘NV

jrrg

X/

T

L

f"""l
‘: gi IF input

[=]

L]

L]

‘ﬂ

RF AGC
control

RF AGC output

AR
< ]

Units Resistance: Q
Capacitance: F
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MITSUBISHI ICs (TV)

M51348FP/AFP

POCKET TV IF SYSTEM

PRECAUTIONS FOR APPLICATION

1.Operating supply voltage
This IC can be used with 3~6V. Within this range, the
higher the supply voltage is, the greater the current
dissipation is and the higher the performance is. However,
VIF input sensitivity reaches a high level with high Vcc,
so care must be taken with amplifier oscillation. Separate
power supplies may be used for VIF and SIF..

2.AFT operation ‘
The AFT coil pin should be grounded (Pin @) if AFT circuit
is not in use. This reduces current dissipation of the
AFT block.

3.IF AGC control (Pin @)
This pin has 0.9Vr.r voltage with no connection. The lower
the outside voltage to Pin @ is, the higher the detector
output becomes.

4.FM detector circuit (Pin @, @)
The following circuit is recommended if a coil is used.

i®— 8p 33 43

5.Electronic volume control (Pin @)
This pin has Vcc/2 voltage inside. Detector output and
circuit current change from max. to min. corresponding
to outside voltage change from Vce to OV. Input Veec or
leave Pin @ open when electronic volume control is not
in use.

6.DG/DP
The M51348FP and AFP, and 10k coil and 5k coil types
have standard differences as follows:

10k coil (Q=72) Bk coil (Qx=75)

M51348FP 15 %/ 5deg 20%/ Tdeg
M51348AFP 10 %/ 4deg 7%/ 3deg

LLD, AFT Coil Example
5k 4turn  47pF Q=75
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