ICs for Video Camera Panasonlc

AN3986FBP, AN3986FHP

Stereo Audio Signal Processor ICs for 8-mm Camcorder

m Overview

The AN3986FBP and the AN3986FHP are stereo audio
signal processor ICs for 8-mm camcorder. It incorporates
all the functions needed for stereo-audio signal process-
ing in 8mm camcorder.

m Features
« Built-in headphone amplifiers
 Built-in matrix signal processing

AN3986FBP Unit : mm AN3986FHP Unit : mm
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84-Pin QFH Package (QFH084-P-1818) 80-Pin QFH Package (QFHOB0-P-1212)
m Absolute Maximum Ratings
AN3986FBP
Parameter Symbol Rating Unit
Supply voltage Vee Vcei=6 / V=95 \Y
Power dissipation Nete2) Po 474 mw
Operating ambient temperature Note 1) Topr —20 to+70 °C
Storage temperature Note ) Tag —55 to+125 °C
AN3986FHP
Parameter Symbol Rating Unit
SUpply vol tage Vce Vcei=6 / Vce=9.5 \Y
Power dissipation Nete2) Po 392 mw
Operating ambient temperatureNete ) Topr -20 to+70 °C
Storage temperature Nte D Tsg 55 to + 125 °C

Note 1) Ta=25"C except operating ambient temperature and storage temperature unless otherwise specified.
Note2) Allowable power dissipation of the package at Ta=70°C.
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ICs for Video Camera

AN3986FBP, AN3986FHP

m Block Diagram

o
@
aq ¢ & 4d00Lvy y TH9'S 4ot
N ® ¢ 4 H
‘dHH986ENY3U} 0 ON °o 75 £ ﬁ ﬁ vl o 5 ¥ |8 H,
uid e ssjousp aenbs B Yim equinu o\_ J 1 ﬁx ELRY Sz 3 oot L un
© o|lym ‘dgH986ENY 3 JO ON §3 n SAFNERL H S A
uidess; aplpe YiMm Bgunu v (0] &5 N I'g A
desoepapie BRIy @oN e B W e Sl e Rl R N R e R e il
@@999999’9999@@’6’309000
(7)€ 1nduy o H Jrizy @ » [onuo) 0) <MU &_4 w_4 V] @E va_ww (1) 3snpY OOA
SEPL T ] 4
5 A
(® 8d) sbueyd %ox/8d =) T } G~ [5] @H e . (1) 1non
Hqt Ay o317 4riT0'0
(1) zndu) —H E@ > d y [ ] ] @E
apeq o
ueISuUOD sl | H
WeIUOD BWIL DOV ..E@ T H 7 o] @E __M%S.OEMMF‘H
dl o
(1) T nduy —H Tmm@ > ° y E:z @E sk vomerpainm
=p H— (0 =N E=il o | =7t wewuoo awnL W
) : | &
H Q
(1) ndino dH o Em@ <2 ER m ﬂ i o5 ndu| 4
(1) ano dH @@ nﬂ () aNo 9d
B 0 [/
(1) idino sy =" (o) < s a¥om O | s
o =] [Er] | e
Had H i HA3d - o
A H EN guid 0}
+ [l —— g 7]
@ B ®
N
= [ anzp00
(AZ'8) oA uu&o.om @Wo; Aﬁ LNOWS 0} = @E _ m
]
] 1S "
H + 4100
(&) ndino aur ELR = I He oo u [01U0D 0) =] km @E —|W Bupeul BuuiL
(d) aND dH @@ . @E _ulso_m
4rloot ELI0)
(4) NdINO dH H- E@ S ozo% eﬂ [SULEE S ZQaToH
41700 o] i
(AsL) A L M - @B - TQToH
- 0
drioor "H Sriot
(&) Tndluy —H- “_12@@ (@)gH WEKsUO BWIL ONOW/IS
|0.1JU0D 3
o100 ape H@

(d) z indu| o H

i
0 6)

oIUOD PAH gt % 5,
]

v o)

Y

o]

]
E]

w
[T
ENe)
\'5
2\
e}
4dooLy
Y
N

jonuod
XUBW

w

3

=

<

4dooLy

(®)

wa @ e
abueyp —~~{5 @
®

®

®

£

2%

®

®

Xoza
ndino

ficl| ksl sl Fsl| Bs] vl oks] |, Bl el

5 LN Y

5 il

S OA9'S + + OIS

K LI I

hl H

H % afotH |

7, oot

(d) Lnowd

@ﬂ _u_&qo
@H ch_m.m

() snlpwy 0OA

m Recommended Operating Range (Ta=25°’C)

Range

4.5V to 5.5V
4.5V to 9.0V

Symbol

Veer
Veer

Parameter

Operating supply voltage range
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ICs for Video Camera AN3986FBP, AN3986FHP

m Pin Descriptions

Pin No. ) Pin No. )
Pin name Pin name
AN3986FHP| AN3986FBP| AN3986FHP| AN3986FBP|

1 1 NR input/output L) 41 43 | GND

2 2 GND 42 44 | SP/EP mode switching

3 3 Dev. adjustment 1 L) 43 45 | Output switching control

4 4 | Dev. adjustment 2 L) 14 46 | Matrix control

5 5 |LPemphasis L) 45 47 | NR emphasis (R)
6 6 Level sensor timing C1 (L) 46 48 | FM emphasis R
7 7 Level sensor timing C2 (L) 47 49 | Buffer input R
8 8 Level sensor input L) 48 50 | CCA input R)
9 9 |GND 49 51 | CCA output R
10 10 | LPF output L) 50 52 | CCA amp. input (R)
11 12 | CCA amp. input L) 51 54 | LPF output (R)
12 13 | CCA output L) 52 55 | GND

13 14 | CCA input L) 53 56 | Level sensor input (R)
14 15 | Buffer output (L) 54 57 | Level sensor timing C2 R
15 16 | FM emphasis (L) 55 58 | Level sensor timing C1 R
16 17 | NR emphasis (L) 56 59 | LPemphasis (R)
17 18 | Mode discriminator output 57 60 | Dev. adjustment 2 (R)
18 19 | Mute control 58 61 | Dev. adjustment 1 R)
19 20 | Input change switch 59 62 | GND

20 21 | GND 60 63 | NR input/output (R)
21 22 | Input3 L) 61 64 | VCO frequency adjustment (R)
22 23 | Rec/PB switching (L) 62 65 | FM modulator output R
23 24 | Input 2 (L) 63 66 | FM demodulator input R
24 25 | AGC time-constant 64 67 | FM detector input (R)
25 26 | Inputl L) 65 68 | FM input AGC detection

26 27 | Veger 66 69 | ST/MON time-constant

27 28 | Headphone output L) 67 70 |HOLD2

28 29 | Headphone GND L) 68 71 |HOLD1

29 30 |Lineoutput L) 69 72 | ST/MON detection

30 31 |VgeeH 70 73 | Bilingual timing generation
31 33 | Ve 71 75 | Vca (FM)
32 34 | Line output R) 72 76 | Mono/multi time-constant

33 35 | Headphone GND R) 73 77 | GND (PG)

34 36 | Headphone output R) 74 78 | PGinput
35 37 |Vea 75 79 | MUTE time-constant
36 38 |Inputl (R) 76 80 | MUTE detection
37 39 | Fade control 77 81 | FM detection input L)
38 40 |Input2 R) 78 82 | FM demodulator input (L)
39 41 | Headphone volume control 79 83 | FM modulator output (L)
40 42 | Input 3 (R) 80 84 | VCO frequency adjustment L)

Note) Pinsll, 32, 53, and 74 of the AN3986FBP are to be left open.
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AN3986FBP, AN3986FHP ICs for Video Camera

m Electrical Characteristics (cont.) (Vcca= 4.75V, Vceo= 8.2V, Ta= 25+2°C) (AN3986FHP)

Parameter Symbol Condition min typ max Unit
Circuit current 1 at recording IR3s Veer= 4.75V, when no signal input 58 73 88 mA
Circuit current 2 at recording Ira1 Veez=8.20V, when no signal input 16 2.0 24 mA
Circuit current 1 at playing back Ipss Veei= 4.75V, when no signal input 61 77 93 mA
Circuit current 1 at playing back IR Veeo= 8.20V, when no signal input 1.6 2.0 24 mA
i VoaLL Vn=20dBs
Line AGC output level Lch, Rch Vorrr f= 400Hz -8 -7 -6 dBs
: A ThaLLs Vin=20dBs
Line AGC output distortion factor Lch, Rch Toar f= 1kHz, THD 5th — 0.02 0.1 %
VoatL2 Vin=—2dBs
AGC ON output level Lch, Rch VorLr f= 400Hz2 -4 -1 +2 dBs
; ; ThaLL2 Vn=-—2dBs . 0
AGC ON output distortion factor Lch, Rch ToiaLre f= 1kHz, THD 5th 0.2 0.4 %
Line AGC output noise Lch, Rch \\;’Z‘:t; Noinput A curve filter — -78| -74 dBs
Fade control maximum attenuation VeaLL Vin=-200Bs, 1kHz o —80 _75 dBs
output Lch, Rch VEaLr A curve filter
Line through monitor output level Vot -
Lch, Rch Vour Vn=-200dBs, 400Hz -8 -7 -6 dBs
Line through monitor output noise VNLLL . . L
Lch, Reh ViLLr No input A curve filter -81 -77 dBs
Between inputs between channels Vn=-14dBs, 1kHz o
crosstalk Ve A curvefilter -8 -7 d8
E-E monitor output frequency VoLr Vn=-20dBs - _55 _25 dBs
characteristics Lch, Rch VoLrr ratio of 40kHz/40Hz ’ ’
HP OUtpUt level Vo= CENTER VhcsL Vin=— ZOdBS, 400Hz
Lch, Rch Vhecsr 8Q load -28 -26 e dBs
HP output distortion factor THHcaL Vin=-200Bs, 1kHz o 0.05 05 %
Vo= CENTER LCh, Rch THHcer 8Q Ioad, THD 5th ! : 0
_ V HHsL Vin=— ZOdBS, 400Hz
HP output level Vo= MAX Lch, Rch Vien 80 load -18 -16 -14 dBs
_ Vel Vn=—20dBs, 400Hz -
HP output level Vo = MIN Lch, Rch Viien 80 load -9 -92 dBs
HP output noise voltage Vo .= MIN V NHcoL ; ; . _ _
Lch, Reh Virioon No input A curve filter 96 92 dBs
HP maximum output level V MHHeL 1kHz, at 1% distortion, _18 - - dBs
Vo= CENTER LCh, Rch V MHH8R 8Q load THD 5th
VorLL V= - 20dBs, 400Hz
Encode output level Lch, Rch Vorn BIL mode -18 -15 -12 dBs
; ; THorLL Vn=—200dBs, 1kHz L
Encode output distortion factor Lch, Rch Tronr to THD 5th 0.2 0.4 %
; ; VoxiL Vin=-11.2/-51.2BS
Encode linearity Lch, Rch Voxin f= 400Hz -21 -20 -19 dB
c ot VForLL Vin=-20dBs
SP encode f characteristics Lch, Rch Viorr f= 10kH=Z/400Hz 38 4.8 5.8 dB
: ot VELRLL Vin=-20dBs, 10kHz
LP encode f characteristics Lch, Rch Veims ratio of LP/SP 2.0 3.0 4.0 dB
Encode output noise Lch, Rch xzz:; No input A curve filter — -55| -51 dB
ST/BIL level differenceL + R Lch VBsrLL VinN=— ZOdBS, 400Hz -05 0 +0.5 dB
: Vn= — 20dBs, 400Hz -
ST/BIL level differenceL —R Lch VesrLR 30kHz LPF -30 | —175 dB
MON/BIL level difference Lch VBMRLL Vin=—20dBs, 400Hz -05 0| +05 dB
Decode reference output level Lch, Rch xgt:: VoLt input Vorir -95 -7 | -45 dB
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ICs for Video Camera

AN3986FBP, AN3986FHP

m Electrical Characteristics (cont.) (Vca= 4.75V, Vceo= 8.2V, Ta= 25+2°C) (AN3986FHP)

Parameter Symbol Condition min typ max Unit
Decode reference output distortion T .
factor Lch, Rch P T:gt:; VorLL, iNput Vorir — 0.12 0.3 %
. . VoxpL Vin=-11.6/ — 41.6dBs
Decode linearity Lch, Rch Voser f= 400Hz -63 —60 -57 dB
Decode output noise Lch, Reh g:t:} No input A curve filter — -87 | -79| dBs
CerL Vin=—20dBs, 1kHz L L
Crosstalk Lch, Rch, at playback Corn A curve filter -79 dBs
Maximum output level Lch, Reh, VoLme Vin=—-100Bs, 1kHz o 0.4 10 %
at playback VoLmr THD 5th - - 0
; ; : Vmme Vn=—20dBs, 1kHz -
Line mute attenuation quantity Lch, Rch Ve A curve filter -92 - 87 dBs
SerL Vin= —14dBS, 1kHz _ _ _
Encode channel crosstalk Lch, Rch Sern A curve filter 50 47 dBs
E;En sg/es(em monitor output channel B, VortrVoaLL _055 ol +o0s5 dB
Encode output channel balance Bre VorLr/VorLL -2 0 +2 daB
Decode output channel balance Bie VoLrr/VoLr -3 0 +3 dB
VCO free-run frequency Lch FoL R=8.2kQ 135 150 165 | MHz
V CO free-run frequency Rch For R=6.8kQ 1.55 1.70 1.85 kHz
VCO output amplitude voltage Lch V7o when f= 1.5MHz 456 500 548 | mVep
V CO output amplitude voltage Rch Ve when f=1.7MHz 410 450 493 | mVpp
VCO 2nd harmonics output Lch V792 fundamental wave as 0dB — -50 =35 dB
VCO 2nd harmonics output Rch Voo fundamental wave as 0dB — -50 -35 dB
VCO reference frequency deviation Lch Vg3 fundamental wave as 0dB — -50 -40 dB
VCO reference frequency deviation Rch Vers fundamental wave as 0dB —_ -50 -40 dB
‘g AV=+195.2mV
V CO reference frequency deviation Lch FooL (~150Bs equivalent) 90 120 150 kHz
-~ AV=+195.2mV
V CO reference frequency deviation Rch Foor (~15dBs equivalent) 45 60 75 kHz
. - input AV=-617mV
Maximum frequency deviation 1 Lch FoLmxa (~50Bs equivalent) 96 110 128 kHz
; - input AV= + 617mV _ _ _
Maximum frequency deviation 2 Lch FoLmxz (~50Bs equivalent) 128 110 96 kHz
. _— input AV=-617mV
Maximum frequency deviation 1 Rch Formx1 (-50Bs equivalent) 48 55 64 kHz
: " input AV=+ 617mV _ _ _
Maximum frequency deviation 2 Rch Formxz (~50Bs equivalent) 64 55 48 kHz
Boost start time Lch, Rch, Tes ; ; _ _
at recording Tow time from PG input 200 us
Boost level Lch, Reh ¥§i level difference due to gain-up 6| — 9 dB
Boost width Lch, Rch %E; time of gain-up 11 13 15 ms
Reference FM modulation distortion ThoL Vin=-15dBs, f=1kHz - o 03 %
factor Lch, Rch Thor THD 5th after demodulation )
. DEV=+ 60kHz
FM demodulation output Lch VL1 frm= 400Hz -18 -15 -12 dBs
: DEV=+ 30kHz
FM demodulation output Rch Vper1 fm= 400Hz -18 -15 -12 dBs
FM demodulation output distortion ratio DEV= * 60kHz - o
Lch Troes fm=1kHz 03 %
FM demodulation output distortion ratio T DEV= + 30kHz _ _ 03 %
Rch HOERL | fm=1kHz : °
Dropout detection ON level DODON | Yin=30mVep 25 0dB -11 -14 -18 dB

f=1.5MHz
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AN3986FBP, AN3986FHP ICs for Video Camera

m Electrical Characteristics (cont.) (Vcei= 4.75V, Veeo= 8.2V, Ta= 25+2°C) (AN3986FHP)

Parameter Symbol Condition min typ max Unit
Dropout off hysteresis width DODOFF | Vin=30mVpep as 0dB 2 4 6 dB
Vin=30mVp_p as 0dB _ _ _
MUTE change-over ON level MUTON | ¢—1 sMHz 9 12 16 dB
MUTE OFF hysteresis MUTOFF | Vin=30mVepas0dB 1 3 5 dB
: Vin=30mVp_p as 0dB

AUTO MONO detection level Vatms f=1.7MHz -9 -12 -16 dB
AUTO MONO OFF hysteresis Vatme Vin=30mVp_p as 0dB 05 20 4 dB
Hold start time Lch Thos time from PG input to 10 15 20 us
Hold start time Rch Thosr hold start 1.0 15 2.0 s
Hold end time Lch ThorL time from PG input to 85 10.0 11.5 us
Hold end time Rch Tuor | Oldend 122 | 140| 158 us
Bilingual discrimination level Vaist Boost level 3| — — dB
Bilingual discrimination level hysteresis Veigl 0.5 2 4 dB
Self recording playback level Lch VreL Vin= — 20dBs, f=400Hz -95| -70| -45 dBs
Self recording playback level Rch Veer bilingual MODE -85| —-60| -35| dBs
Self recording playback level (R/L) Vin=—20dBs, f=400Hz

channel balance Brrt | VeV 0| 10| 20| dB
Rec. holding voltage V2R 0| — 14 \
PB holding voltage Vazp 34 — 4.75 \%
Line mute ON voltage V1smN 34 — 475 \%
Line mute OFF voltage V1svF 0 — 14 \
Input change-over selection voltage LINE 1 V191 39 — 475 \%
Input change-over selection voltage LINE 2 Ve 21| — 2.7 \Y;
Input change-over selection voltage LINE 3 Vg 0| — 0.8 \Y,
SP mode holding voltage Va2s 34 — 475 \%
LP mode holding voltage Vaz 0 — 14 \
Output change-over selection voltage Lch VagH 39 — 475 \%
Output change-over selection voltage Rch Vaam 21| — 2.7 \Y,
Output change-over selection voltage STE Vaa 0 — 0.8 \%
Matrix control holding voltage ON Vasn 3.9 — 4.75 \%
Matrix control holding voltage AUTO Vaam 21| — 2.7 \%
Matrix control holding voltage OFF Vaa 0| — 0.8 \%
PG input voltage high level Vs 34 — 475 \%
PG input voltage low level V7a 0 — 14 \
Discrimination output voltage BIL VaH 34 — 475 \%
Discrimination output voltage MON Vim 15| — 2.6 \Y,
Discrimination output voltage STE Vi 0 — 0.8 \%
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ICs for Video Camera AN3986FBP, AN3986FHP

m Electrical Characteristics (Vcci=4.75V, Vcc2=8.2V, Ta=25+2"C) (AN3986FBP)

Parameter Symbol Condition min typ max Unit
Circuit current 1 IRr37 Vee1=4.75V, at recording 58 73 88 mA
Circuit current 2 Iras Ve = 8.20V, at recording 1.6 2.0 2.4 mA
Circuit current 1 lpsz Vec1=4.75V, at recording 61 77 93 mA
Circuit current 2 Ipas Vee=8.20V, at recording 16 2.0 24 mA
i VoaLL Vin= 20dBs
Line AGC output level Lch, Rch Vorin f= 400Hz -8 -7 -6 dBs
Line AGC output distortion rate ThaLLs Vin = 20dBs o 0.02 o1 %
Lch, Rch Thars | f=1kHz, THD Sth ' ' 0
VoaLL2 Vn=-2dBs
AGC ON output level Lch, Rch VorLro f = 400Hz -4 -1 +2 dBs
AGC ON output distortion rate ThaLL2 Vin=-2dBs o 0.2 04 %
Lch, Reh Tuare | f=1kHz, THD 5th : 0
Line AGC output noise Lch, Rch ://z:t; Noinput A curve filter — -78 | -74 dBs
Fade control maximum attenuation VeaLL Vin=—-20dBs, 1kHz o —80 _75 dBs
output Lch, Rch VEaLr A curvefilter
Line through monitor output level Vour _
Lch, Rch Vorlr Vn=-20dBs, 400Hz -8 -7 -6 dBs
I[Lr%e g‘éﬁth monitor output nolse \\;:tt; Noinput A curve filter — -81| -77 dBs
Between inputs between channels VN = —14dBs, 1kHz o
crosstalk Vern A curvefilter -8 -4 dBs
E—E monitor output frequency VoLr Vin=-20dBs o _55 _925 dB
characteristics Lch, Rch VoLrR ratio of 40kHz/400Hz :
HP output level VoL = CENTER VhcsL Vin =—20dBs, 400Hz
Leh, Reh Vi | 8Q load 28| -2 | -24) dBs
HP output distortion factor ThcaL Vin=-20dBs, 1kHz _ 0.05 05 %
VoL = CENTER Lch, Rch Thrcsr 8Q load, THD 5th ) )
HP output level Vo, = max. Lch, Rch \\;:::; ga‘ ;;?OdBS’ 400Hz 18| -16| -14| dBs
R Vs Vn = —20dBs, 400Hz s
HP output level Vo = min. Lch, Rch Viies 80 load -96 -92 dBs
HP output noise voltage Vo, = CENTER | VinhcoL ; ; _
Lch, Reh Virioon No input A curve filter -96 -92 dBs
HP maximum output level V MHHeL 1kHz, at 1% distortion, a8 | — o dBs
VoL =CENTER LCh, Rch V MHHsR 8Q load THD 5th
VorLL Vn=—20dBs, 400Hz
Encode output level Lch, Rch Vorir BIL mode -18 -15 -12 dBs
i ; THorLL VN =-20dBs, 1kHz s
Encode output distortion factor Lch, Rch Trorr to THD 5th 0.2 0.4 %
i ear VoxiL Vn=-11.2/-51.2dBs
Encode linearity Lch, Rch Vostr f= 400H2 -21 -20 -19 dB
: o VEoRLL Vin=-20dBs
SP encode f characteristics Lch, Rch VrorLr f = 10kHZ/400Hz 3.8 4.8 5.8 dB
ot VELRLL Vin=-20dBs, 10kHz
LP encode f characteristics Lch, Rch Veirk ratio of L P/SP 20 30 4.0 dB
Encode output noise Lch, Rch \\;L‘Egg Noinput A curve filter — -55 -51 dB
ST/BIL level differenceL + R Lch VBsrLL V n=—-20dBs, 400Hz -05 0 +0.5 dB
) Vin =—20dBs, 400Hz _
ST/BIL level difference L — R Rch VBsRLR 30kHz L PE -30 | -175 dB
MON/BIL level difference Lch VaMmRrLL VN =—-20dBs, 400Hz -05 0 +0.5 dB
Decode reference output level Lch, Rch :l/gt; VoL, input Vorer 95 -7| -45 dB
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AN3986FBP, AN3986FHP

ICs for Video Camera

m Electrical Characteristics (cont.) (Vcci= 4.75V, Vo= 8.2V, Ta= 25+2°C) (AN3986FBP)

Parameter Symbol Condition min typ max Unit

Decode reference output distortion ThoLrL ) o

rate LCh, Rch ThoLrr VoRLL, Inpu'[ VOoRrLR 0.12 0.3 %

. . Vv Vin=-11.6/-41.6dBs
Decode linearity Lch, Reh Veon | f= 4000z -63| -60| -57 dB
Decode output noise Lch, Rch xzts; Noinput A curve filter — -87 -79 dBs
Cere Vn=—-20dBs, 1kHz . -
Crosstalk Lch, Rch, at playback Cern A curve filter —79 dBs
Maximum output level Lch, Reh, Vo Vn=—-10dBs, 1kHz o 0.4 10 %
at playback VOLMR THD 5th : : 0
. . . \Y Vn=—20dBs, 1kHz
Line mute attenuation quantity Lch, Rch thm; A curve filter — -92 | -87| dBs
Sere Vin= —14dBS, 1kHz o
Encode channel crosstalk Lch, Rch Srn A curve filter -50 —47 dBs
E;I;nsg:tem monitor output channel B, VortrVoaLL _055 ol +os5 dB
Encode output channel balance Bre VorLr/VorLL -2 0 +2 dB
Decode output channel balance BLp Vorer/VoLr -3 0 +3 dB
VCO free-run frequency Lch FoL R=8.2kQ 135 1.50 165 | MHz
VCO free-run frequency Rch For R=6.8kQ 155 1.70 1.85 kHz
V CO output amplitude voltage Lch Vs when f=1.5MHz 456 500 548 | mVee
V CO output amplitude voltage Rch Ves when f=1.7MHz 410 450 493 | MVeep
VCO 2nd harmonics output Lch Vs 2 fundamental wave as 0dB — -50 -35 dB
VCO 2nd harmonics output Rch Ves2 fundamental wave as 0dB — -50 -35 dB
VCO 3rd harmonics output Lch Vgss fundamental wave as 0dB — -50 -40 dB
VCO 3rd harmonics output Rch Ves-3 fundamental wave as 0dB —_ -50 -40 dB
- AV=%195.2mV
V CO reference frequency deviation Lch FooL (_15stg gqurir\],d ent) 90 120 150 kHz
AV=£195.2mV

VCO reference frequency deviation Rch Foor 45 60 75 kHz

(-15dBs equivalent)

input AV=-617mV

Maximum frequency deviation 1 Lch FoLmxa (-50Bs equivalent) 96 110 128 kHz
Maximum frequency deviation 2 Lch Fouwxe '(EQE“BAS\QUTV?;T)V 128 | 110 | -9 | KHz
Maximum frequency deviation 1 Rch Formx1 I(EEEEBAs\gui_VE\Il;:BV 48 55 64 | kHz
Maximum frequency deviation 2 Rch Formx2 I(EgztBé\guTngl;\rSV -64 -55 —48 kHz
Boost start time Lch, Reh, Tes ; i _ _

at recording Town time from PG input 200 ps
Boost level Lch, Rch ://SjR level difference due to gain-up 6| — 9 dB
Boost width Lch, Rch $BEL time of gain-up 11 13 15 ms

BER
Reference FM modulation distortion ThoL Vin=-15dBs, f= 1kHz o o 03 %
ratio Lch, Rch Thor THD 5th after demodulation ’
=+

FM demodulation output voltage Lch VpeL1 PmE:V406E|OZkHZ -18 =15 -12 dBs
FM demodulation output voltage Rch VbER1 ?mE:V:O:")aOZkHZ -18 -15 -12 dBs
FM demodulation output distortion DEV= +60kHz o o

ratio Lch ThoeLs fm= 1kHz 0.3 %
FM demodulation output distortion T DEV= +30kHz o o 03 %
ratio Rch HOERL | fm=1kHz : °
Dropout detection ON level DODON 1}2?:531:/?:;/ p-p a50dB 1| 14| -8 dB
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ICs for Video Camera

AN3986FBP, AN3986FHP

m Electrical Characteristics (cont.) (Vcci= 4.75V, Veeo= 8.2V, Ta= 2522°C) (AN3986FBP)

Parameter Symbol Condition min typ max Unit
Dropout off hysteresis width DODOFF | Vin=30mVep as0dB 2 4 6 dB
Vin=30mVp_p as 0dB _ _ _
MUTE change-over ON level MUTON f=1.5MHz 9 12 16 dB
MUTE OFF hysteresis MUTOFF | Vin=30mVppas0dB 1 3 5 dB
: Vin=30mVep as 0dB

AUTO MONO detection level Vatms =1 7MHz -9 -12 -16 dB
AUTO MONO OFF hysteresis VaTmE Vin=30mVe_p as 0dB 05 2.0 4 dB
Hold start time Lch Thos time from PG input to 10 15 2.0 S
Hold start time Rch Those | Dold start 1.0 15 20 Hs
Hold end time Lch Thor time from PG input to 85 10.0 11.5 us
Hold end time Rch Thorr | holdend 22| 140| 158 Hs
Bilingual discrimination level Veist Boost level 3 — — dB
Bilingual discrimination level hysteresis Veie1 0.5 2 4 dB
Self recording playback level Lch VreL Vin= —20dBs, f= 400Hz -95| -70| -45 dBs
Self recording playback level Rch Vrer bilingual MODE -85| —-60| —-35| dBs
Self recording playback level (R/L) Vin=-20dBs, f= 400Hz

channel balance Brr | VenVret 0| 10| 20| B
Rec holding voltage V23R 0| — 14 \
PB holding voltage Vazp 34 — 4.75 \%
Line MUTE ON voltage V1amn 34| — 4.75 \Y,
Line MUTE OFF voltage V 19mF 0 — 14 \%
Input change-over selection voltage LINE 1 V201 39 — 4.75 \%
Input change-over selection voltage LINE 2 V202 21 — 27 \%
Input change-over selection voltage LINE 3 V203 0 — 0.8 \
SP mode holding voltage Vass 34 — 4.75 \%
LP mode holding voltage Vaa 0 — 14 \%
Output change-over selection voltage Lch Vs 39 — 4.75 \%
Output change-over selection voltage Rch V a5m 21 J— 27 \%
Output change-over selection voltage STE VasL 0| — 0.8 \%
Matrix control holding voltage ON Va6t 39 | — 475 \%
Matrix control holding voltage AUTO Vasm 21| — 2.7 \%
Matrix control holding voltage OFF VaeL 0 — 0.8 \%
PG input voltage high level Vg 34 — 4.75 \%
PG input voltage low level Vs 0 — 14 \%
Discrimination output voltage BIL Vs 34 — 475 \%
Discrimination output voltage MON Vism 15 — 26 \%
Discrimination output voltage STE Vs 0 — 0.8 \

Panasonic



AN3986FBP, AN3986FHP ICs for Video Camera

m Pin Descriptions (Vcc or GND pins are not shown)

PinNo.| Waveform - Voltage Equivalent circuit PinNo.| Waveform - Voltage Equivaent circuit
IOV Sl | 7
on
20kQ
(57)
63 2.38VDC, (63) 57
Rec NR output
3 N 8
S v R S
: :
(61)
10kQ
61 ¥ 56 | DC1.65V
DC 2.38V \rf’B L.SIN
4 /\j é 10
</ /\/
Yy
Yy
60 ©0) , 5 | pc23sv
DC 2.38V LPFOUT
P
5 /\/ 12
i 20uA
. Ope. amp. '
59 | DC2.38V (:59) 85kQ {—:)—&”“’”‘ 52 | pc2.3sv
LPEMPH 35Q CCA IN
6 13
(6]
58 51 | DC2.38v
CCA OUT

Note) Theindicated values are typical ones, and may depend on operating conditions or individual I1C.
Vcer= 475V, and Vece= 8.2V
A number without a square denotes a pin No. of the AN3986FBP, while a number with a square denotes a pin No. of the
AN3986FHP.

Panasonic
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ICs for Video Camera

AN3986FBP, AN3986FHP

m Pin Descriptions (cont.) (Vcc or GND pins are not shown)

€0)

PinNo.| Waveform - Voltage Equivalent circuit PinNo.| Waveform - Voltage Equivaent circuit
14 /\/ VREF
l 19
ke J°
MUTE SW
(50) -
50 | pc23sy
CCA IN
15 20
50uA
o | |
45 S —
(49)
49 .
o 2.38VDC, 46
47| | Buffer OUT
2
AV
5 | DC238V
DC 238V
o)
kg
17 /\/ 23
4.04kQ 50kQ
R/IP SW
11.91kQ 25V
$ 50uA
DC 2.38V
%)
18 25

Note) Theindicated values are typical ones, and may depend on operating conditions or individual 1C.
Veeri=4.75V, and Vo= 8.2V
A number without a square denotes a pin No. of the AN3986FBP, while a number with a square denotes apin No. of the

AN3986FHP.

Panasonic



AN3986FBP, AN3986FHP

ICs for Video Camera

m Pin Descriptions (cont.) (Vcc or GND pins are not shown)

PinNo.| Waveform - Voltage Equivalent circuit PinNo.| Waveform - Voltage Equivalent circuit

27 65 9

E
@— oc ®
@Y f=1.5MHz N

Sl RV 8 | (1.7MHz) »L s00u

REF FM modulation

output

28

0 U

DC 2.38V

: (28) RFIN
34 (30)
(39
— | DC2.38v 9

36 | 41V

39 68

f

41

69 a

—_ o 4VDC when not

“4 active, and OVDC 1

a4 when active QlOOkQ

S

64 70

84 71

DC 2.3V

Note) Theindicated values are typical ones, and may depend on operating conditions or individual IC.

Vcc1: 475V, and Vcczz 8.2V
A number without a square denotes a pin No. of the AN3986FBP, while a number with a square denotes a pin No. of the

AN3986FHP.
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ICs for Video Camera AN3986FBP, AN3986FHP

m Pin Descriptions (cont.) (Vcc or GND pins are not shown)

PinNo.| Waveform - Voltage Equivalent circuit PinNo.| Waveform - Voltage Equivaent circuit
73 E 60kQ 7
—@
nr
%
76 ﬂ 79 \
300k
MM
78
f=30Hz, _ [
square wave

Note) Theindicated values are typical ones, and may depend on operating conditions or individual I1C.
Veer= 4.75V, and Vo= 8.2V
A number without a square denotes a pin No. of the AN3986FBP, while a number with a square denotes a pin No. of the
AN3986FHP.

m Reference
Power dissipation for the package

AN3986FHP Pr—Ta NR decoder linearity characteristics
| [ ] “
1,400 1 1 1 Vear=4.75 (V) |
On aglass-epoxy resin print board—] Veer=8.20 (V)
(75 x 75 x 0.8t mm) f=400Hz
50°Cr
g 1,200 E;t%fgmw\l\(lzs”c) 0 /
S | [ —
~ 1010 IC without heatsink a2
~ 1000 ST a
s N e — | S
E w1\ E /
B \\ §
Q. =
7 o X F
© % 2
o o /
g =
£ 40 3
\ —60)
\ /
200 \
-80 /
0 25 50 75 100 125 150
Ambient temperature Ta ("C) -8 -60 -40 -20 0 20

NR decoder input level (dBs)

Panasonic
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AN3986FBP, AN3986FHP ICs for Video Camera

m Reference (cont.)

Line AGC input/output characteristics Temperature characterigtics of FM record output deviation

Output level = ~ <
of (Output level) I o} |
— ~ = x>
£ i o \C, Vear=4.75 (V) ~
) | (Output distortion) 102 ® S el Ve=820(V) &
5 ! c B Vin= — 20dBf =
T - ! S s f= 400Hz =
3 ‘ 101 £ ] 3
= 7|y ' g B 130 ©
= \ ; 2
2 l l {os 5 B ®
5 -10 ' ' Veer= 4.75 (V) = N N
8 i i Veeo=8.20 (V) 2 T T
= ' ' Level measurement at 2 = S
i | f=400Hz 1002 3 0 <
T 1 Distortion measurement at & - 40F 420 4
-15F ! ! f=1kHz 5
‘ ‘ oo . . . . . . .
' ' ) THD 5th wn? a30kHz LPF —40 —20 0 20 40 60 30
20 14 -10 0 +10 Temperature ("C)
Lineinput level (dBs)
Fade control output characteristics Line maximum output level
o 14
\ 12 Veeri=4.75 (V)
-20 w [ THD 5th measured with a
\ % 1% distortion
@ ~ 10 f=1kHz
a T [ Using a30kHz LPF
£ -0 3 10k load
©
3 E &
= —-60 E
2 \ &
5 E 6
9 Vear=4.75 (V) =]
] cc1= 4. o
S 80— vee=820(v) =
Vin=—20dBs S 4
f=1kHz <
—100 | pr
Using a30 kHz LPF 2
0 1 2 3 4 415 0
. 4 5 6 7 8 9
Fade control voltage (V) Output subsystem supply voltage Vee (V)
Carrier level vs. FM
demodulator output noise Headphone volume control output
-50 ‘
Veer=4.75 (V) ok !
Veeo=8.20 (V) |
g —16dBs reference | -6dBs |
) using a30kHz LPF -20F !
4 N e e |
E g8 : :
—60 —40 | |
2 T | Ve=aT5(V)
5 3 | Vee=820(V) |
- | |
5 3 -60 ! Vin=-20dBs !
2 =] ! f= 400Hz !
_ . o | |
.§ 1.7MHz side o ! !
% I -8 ' 30kHz LPF !
| |
© -0 I I
= 1 1
! —100 | ! !
1.5MHz side : 39Q 80 :
— 1 L 1 |
235 10 2030 5 100 0 T PP . i
Input carrier level (MVe.r) HP volume control voltage (V)
Panasonic
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