HA11225

FM IF System

The HITACHI HA11225 15 an FM IF Amplifier and
Detector developed for H1 F1 Tuners, This IC s ercapsulated
ire DIP-16G pm,

FUNCTIONS

Fm IF Armplifier

Quadrature Detector

Audio Amplifier

Muting Cincuit

AFC, Tuning Meter Driver

AGC Control Voltage Generalor
Muting Control Voltage Geneérator
Signal Metar Driver

&% B 8% F & 80N

FEATURES

Many on-chip functions as above will result in smaller-sized
sets, aliminate restriction in designing, and save labor,

Low Digtortion: 00E3% typ.

High Signal-to-Moise Ratio: BadB typ.

High Limiting Sensitivity: 31dBy tyn.

Large Muting Attenuation: 85 dB typ.

Provides specific signal for direct drive of & signal meter
with good linearity

lELca:l-: DIAGRAM

[DP-T16])

# Muting level I¢ variable by adjusting the axternal resistor
connected to pin 16
® High statulity sgainst abrormal oscillation.

Mowe) 1. Testing conditioeng Input=100dBy, fm=400Hz,
f=T5kHz, fe=10.7MHz
2. Thit IC is compatibbe with the HAT137TW except pin

18 (pin for muting level adjustment ).
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HA11225

BELECTRICAL CHARACTERISTICS [ Ta=251C
@ Statie (DC) Characteristics (Veo=13V, oo signal |

Ttem | Symbel — Rating | Unit
| min Lyp- ma R,
_ Pin_1 Voltage . ¥ 1.95 — v
Fin 2 Valiage . _!__ ¥

PTi.n_J- "l.;'ﬂl'tlE

—— P 6§ Vel | v = s | o | v
~~ Pind Voltage | W . T _ 56 ), = B A
Pin 10 Voltage Vo | T v

@ AC Characterigtics [Vee=13V, fo=10.TMHz, Fu=A00Hz, O&f=TikHz dev.)

Ltem Symbaol | Test Condition min. | tvp. max. , Limit
Supply Cervent I | Va=0dBg. Fin 16 to Ground open_ | 16 | % | 33 mh
Limiting Sensitivity | valtim} |y 10048 imput, Input level —34B from - N1 W | dBa
_Fu:l:_m'-erali .I'i_F Ellaiﬁ I_n:un;'__ o 1’_.-:11]0?3; _______ ____ ____EE- _EEIJ .Eﬁ}_ﬂ\-‘r__mu:
Tatal _Hirfmmc Distortion TH.I+ Vo= 100dBu L N e L I Y L b
_Sigmal-to- ngsr_El}E_ S/N i’.rlmrlﬁ,pi iy 18 L O 4B
AM Rejection Ratio | AMR V- 100dHu, AN =1%Hz, Mod 50% | 4 64 — . 48
: Vo= 1004 B, Output standard with pin 5 spen, | I [ _
hwmla_l_t_u_m_'fn __ —Mute_-11r Attensation w:t}| v :lmprzﬂsad 14 |1||:| 5 — L | E‘i_ _ N _EIIH
. - | , | K= lﬂ{IdBp, “Sum of + and side -"‘-._l"
_ Muimg Bm.iﬂdlh L _.E‘I‘n I:_!'-Iutﬂ for Vi=1.4Y | _55_I ZI_UE_ ) 1-1'5-_ B h_l-]:_
i e ; No muting level adjustment [pin 16 open),

Muting Sensitivity | Ve IMute) Tppuy joel for Vim1.4V LR il
Muting Sensitivity AV Mute'* Max, input level with pn'.’l-llhl.t :I'Il.ltln,g; level 75 ! _ _ 1B
_Adjusiment Range L " © | adjustmest R ! __'“ )
Meter Deive '||-1}1t;5|.-l.1|— Fia-s _I_F »=0dBy. Pin L3 valtage . . I i _"l.r_
“Meter Drive Voltage 120 Waw | V= T0dBy. Pin 13 voltage s (s =V
_Meter Drive Voltage 13| Voow | Vo= 100dBy, | _Pin 13 voltage L 47 | 82| — .V
AGC Costrol Voltage Vi V.=86dBu, Pin 15 voltage - 1| 4.3 — ¥

# Meting level can b adjusted op io T3dBg aed shold e sed withm ihis Tasge.
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HA11225

s CHARACTERISTICS
The following characteristics have been achieved by giving
careful consideration to the designing.

e FM IF Amp/Detector

Requirements for high performance FM tuners are satisfied
by high S/N, low THD, and wide low-THD bandwidth.

The signal-to-noise ratio has reached 84dB typ; the
HA11225 is designed for minimizing FM-demodulated noise
{converted at the quadrature detector) and audible noise of
the post stage audio amp.

Also, the optimized design in 90° phase-shift circuit has
brought out low THD of 0.03% typ (Vin=65~120dBu} and
wide low-THD bandwidth of 10.7MHzt80kHz (THD=0.1%)

In contrast to the conventional ones, this IC has removed
the pin-8 IF output signal detection used for muting. The
detection independent muting operation can eleminate much
restriction in designing a phase shift transformer.

BEXTERNAL COMPONENTS

o Audio Muting Section

Muting under weak-input or detuning is allowed by
applying mute control voltage into pin-5 from pin-12.

Internal crosstalk of audio signal is minimized by connect-
ing an external 100uF to pin-10 to obtain a large muting
attenuation of 85dB typ. The 100uF capacitor also con-
tributes to S/N improvement.

e Muting Control/Driver

Muting function starts at 44dB typ of input voltage when
pin-16 is open (ie., Ryo7=%°). Therefore by simply changing
an external resistor at pin-16, the mute starting point can be
adjusted up to 75dBp. This feature enables low noise stereo
reception.

Even when the mute starting point is set variable by
controlling VR, (an external resistor at pin-16), the circuit
design will not cause any temperature dependent problems.

Parts | Recommended Influence
n
No cValue Purpose Smaller than Larger than Remarks
’ Recommended value Recommended value
R0z 3300 Impedz.mce_ matching with l o - _
ceramic filter
R 10k Normal operation of AGC l Increase .in current _ _
consumption

VRus 100 kQ Ad)u.st.m.ent of signal meter - — Semifixed resistor
sensitivity
Smoothing Cus and muting Measure to reduce pop
Ros 12k Lower time constant Larger time constant | noise during muting
control voltage
(smooths waveform)
VR o7 22kQ Operation level of level muting — — Semifixed resistor
Determination of size of AFC Lo.wer AF; voltage, | Larger AFC \{Oltage, R» and Cl'm make up
Rioo 13kQ voltage and muting bandwidth Wider muting Narrower muting low pass filter. If R
bandwidth bandwidth changes, Cuo will also
R 1500 Adjustment of tuning meter Drop in tuning meter Improved tuning meter change so that Ris X
e sensitivity sensitivity sensitivity Cuo remains constant.
Run 16kQ Dan.1p1ng of. phase shifter Increased T'.H'Df Large Inereased T.H.D .
(primary side) voltage left in pin 12.
Damping of phase shifter
Ru: 2.4k . Increased T.H.D Increased T.H.D —
(secondary side)
‘ | Smoothing Cis and muting For prevention of
Rus 2.2k control voltage, Determination| Lower time constant Larger time constant | chattering of pin 12
t of muting (time constant) voltage.
Use capacitor with
Cuo: \ . Poorer FM IF P
Coos 0.047 uF Bypass capacitor trequency stability good hlgh‘fr_equency
| characteristics.
. IF frequency(10.7MHz) _ _
Cios \ 0.047 uF Smoothing of AGC voltage left in AGC voltage
Cios ‘ 0.047 uF Bypass capacitor Increased T.H.D near — —
meter response
. Poorer FM IF
C I .047 — —
106 l 0.047 uF Bypass capacitor | frequency stability J
\ Coupling capacitor for \ . _
Cror 10 uF | detector output ‘Cut of low bands | |
34 O HITACHI



HA11225

BOARD LAYOUT PATTERN

(to be continued)
Influence
Parts | Recommended
Purpose Smaller than Larger than Remarks
No. Value
Recommended value Recommended value
High frequency pass of !
. output pin 6 changes, . Cus=0.01 uF at test
Cuoe 330pF | Bypass capacitor oscillation must be circuit
- . jchecked ¢
_ Cxe 0.047 uF %2 | Decoupling of Lo power supply Reduced decoupling effect | — —
c 0.47 uF Bypass capacitor Slower AFC voltage
110 .
Low frequency) respons
(Low 9 n, v 7 ponse Use both Ciuo and Cmn
Cum 0.047 uF Bypass capacitor o .
B - (High frequency) | S
Bypass capacitor Deterioration of 1C by
Cuz 100 uF (LEW' fre ‘Lenc ) Poorer S/N - large current flowing —
4 y L ] S ! when charging L S
Bypass capacitor
.047 : — — —
Cua 0.047 uF (High frequency) | - | i -
c 1.0uF Smoothing Rus and muting Error in muting by AC part | Slower muting .
m i ' control voltage of muting control voltage response
C 4.7 uF 1 Smoothing R and muting Error in muting by AC part| Slower muting .
" TH _control voltage of muting control voltage response -
, i Use one with good high
Cus and .
Lia 2.2uH ‘ Is)ueccili,pllng s and power — — frequency characteristics.
| PPl Note vibration stability.
— ] -
Shrmetariovies moy | Normal detector
Lo 22 uH ‘ Detector phase shifter coil . characteristics not —
‘ ‘ obtained, L.arge voltage | btained
| | left in pin 12 | obtawne
BPC-

O

GND
o Meter  Mute Vee O
[ ] ®out @
Rios HA11225
——AANA—e
Cros L T
—t— Cits 101 e, .\;
AGC. Rios .L — DE : D R
Cioq \ ! 112
P S AR T |
° NS
Mute adj ._“731—;9
e e ms oo e of
t ! L
' ' "2 Ry
lleosssos s +
Caoz Ciiz
—NW— Cros sl RS 1
— Rioz —i— 1 Cios Cin
Ci —*"WA\—e Riod Cror *
o Rios Cio
Rio:
GND o—AM—s  GND
° ® Rios L
O Mute in out O

(Bottom View)

(Top View)
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HA11225

DETECTOR QUTPUT, SIGNAL-TO-NOISE RATIO MUTE CONTROL VOLTAGE, AGC CONTROL VOLTAGE
AND AM REJECTION VS. INPUT VOLTAGE AND METER DRIVE VOLTAGE VS. INPUT VOLTAGE
T T o o e 1— T T
=1 a Zdoons TAM /- Itz * ‘ ‘ ‘ : ‘ (fa=i00Hz
w S 10 y=TskHz dev; wW’MOD e 4 f : + ‘J**"+l—f/ = 75kHadev ™
i R i B | sz s ::*;zf;jzfﬁ*”fl:
- J T /T /‘ L*L Vz)umT Ef:' R S ,__F_‘_# S Vi,
Zn-y T | +—| L ;
S0 -m { 7 T l/AX :::Z’i
i S SR R SN G B T
P I I A Y/l I .l o
IR IR R/ (RN SR N DN I 222
° /. ,‘ R i |
=t ' - —t ! —t i —— N
E o VN R VR TR R R 0~ Ti0 12
Input Voltage Vi :dFu Tnput Voltage Vi . dBx
TOTAL HARMONIC DISTORTION AFC VOLTAGE VS. INPUT VOLTAGE
VS. INPUT VOLTAGE
028 T T T ] A= 0Me E. T T
L S i fu= 40087 +‘ = u I P T /. L DIMH: ,_‘
: Bs 75kH/dev = 1 L - = 107MHa
1)24—“ ‘{ ‘ : l i 1.0:: + { £f—;gggzdev T
T\ ! I i i 1‘ 1
© 0.16 4\\ 1 ‘ i ' : + o B : JT—~%> ‘ }r L ‘ 1
= P 1 ! ! — IR I e
= oa2b \ R } . ) RVT"VIJO I
N\ LL : 02 %) E AV ——rt I
0.081— |\ o - . ‘ | ‘
I W | 0 PN\ l
0.04 \ 1 \
. ——— . -02 ‘ ! . -
5 510 | eln 7J<» 1 A0 go T 1]10 20 e 2 3 s 710 530 oo

Input Voltage Vi 'dBu Input Valtage Vo “dBu

V-V, Viz DETUNING FREQUENCY TOTAL HARMONIC DISTORTION
CHARACTERISTICS VS. DETUNING FREQUENCY
Juz 400t 2071;/:3(5)%1(1 Il
o = z dev ko = zdev
Zle VY Tvdne N N}y 0 Va=100dBy /
i‘ ! _\\ S_ I/
Wo:.’),ﬁ\' Constant < \\ 0% //
-1
2 \\ 0.20— /
= N A
K N al0 ,/
s — -7
7
3 ~_ 109 //
> N/
/
0.02
E J =156 —100  —50 50 100 150
(107M41)
T150 100 50 o 50 100 150 Detuning Frequency tkHz'
10.7MHz

Detuning Frequency . kHz
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HA11225

OUTPUT VOLTAGE AND TOTAL INPUT VOLTAGE VS. MUTE ATTENUATION,
HARMONIC DISTORTION VS. SUPPLY VOLTAGE OUTPUT VOLTAGE, AM
MODULATION FREQUENCY REJECTION RATIO AND

SUPPLY CURRENT VS.
SUPPLY VOLTAGE

s = 1 —— ; T o 100¢-
2 og [ LTI Ll e w T
E g T\_L:H; L *—T O 5 N Y _Ad;;Skszev‘ 90 —FA.[= 75kHe 4 wl S/N
= %*T_Lﬁ L Vaml00dBe | N - z
H T T g
9 W‘. —t SN J"“‘“’viﬁ—lﬂ“ = 5 8 Va Mm‘u@' »E
i 4—~»+¥+J#L+a- HiNEE 2 pin-GND 24K Vua=14V), s = o
I i b : = [ YouF1
026 104 Iy Ao A~ R | ] S VE®
e : i3 =
S B R B 1 e 2 60— =
R aRad 4—T—‘+~—F L] - ﬂlfL—L»L% —— = A Vo (Vi3-as)— ©E ]
! R 5 - ¥ —+
A e e mmll  H
10 - ST t t ¥
} i H 40— Va{Mute) (@& —+— ‘
o | pinopen ,Viz=14V) I N VY Iy I
,ﬁ,m\/ﬁmuz [z ke
301 AT 5s=TskHz dev] AM | 30%MOD
i L Va= 1004By }
| L. ! L i‘ 1 20! [ I % — i —~+—
o e & R 5 10 Ts \ [ 11 5 | /
Modulation Frequency fa  Hz Supply Voltage Vec (V1 Supply Voltage Vee iV}
MUTING BANDWIDTH, V--Vio AND TOTAL MUTE ATTENUATION, SIGNAL-TO-NOISE RATIO, AM
HARMONIC DISTORTION VS. SUPPLY VOLTAGE REJECTION RATIO AND OUTPUT VOLTAGE VS. AMBIENT
TEMPERATURE
04 T T__ 177 —ra -
7. =107MHz ‘ 1 - 5
5 W fa =400Hz Hm%g ) 907 Mute(AT'I:)
ﬁ 02 "3/!=7(5)‘I:<k}i-lz devw%? "] ~ SN
= > = 100d By o
N ozot» | ‘ o Ead
= - # ! =
2 {2 o] b -
— Vi-V
= T W \// i Sm™aE
«© BWIMute) — Side ~
- 50 &b I E o é p—— Vour
ox] ot0f—F—+— S 2
0] / A || = AMR
- 50
/ \ f=107MAz] D
A I 7 -—TFM| ja =400Hz --AM{@%MOD
- N ol gl [Af=TSkH: ’
RELEI B ot 7| Va=100dBu
" HER
5 10 15 30
Supply Voltage Voc (V - =0 0 10 20 3 40 50 60
Ambient Temperature Ta ('C!
BANDWIDTH AND TOTAL HARMONIC DISTORTION INPUT VOLTAGE VS.
VS. AMBIENT TEMPERATURE AMBIENT TEMPERATURE
067 100 80 e
] Va (Mute) (@ pin-GND 24k, Vi2=14)
T i
2 — ke —1BW (Mute) +Side 70 07N
B e ! fa =400Hz
) | fo =10.7MHz 155.'? A f="T75kHzdev
S M2 TVe =400Hz =60
s laR
= = "= 25
Z DB—E s ] ga :(V‘u—..)l(Vn‘=0,ll )
- | B EH Vo (Mute) (8 pin open,re=147)
= y s i (Mu WVie=1.4V)
0l N T BW (Mute) —Side LA 3553 ANk
0.2 N + 40
Via(li
014 -100 S A 30 (lix)
} N THD
W i
0 20
\ L 1 Il
-20 -10 0 10 20 30 40 S0 60 -20 -10 0 10 20 30 40 50 6(
Ambient Temperature Ta <°C Ambient Temperature Ta ('C)
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