Video ICs

Single chip Hi-Fi audio signal
processor
BH7800K

The BH7800K incorp'orates the functions for a VHS audio signal processing system on a single chip. The circuits on the
chip are a peak-noise reduction processor (PNR), an FM modulator/demodulator circuit, an 1/O switcher, an automatic
FM detector circuit, an FM bandpass filter, and a regulator circuit.

®Applications
VCRs

@®Features

1)DualZpower supplies greatly reduces the number of
coupling capacitors required. A built-inreguiator circuit
simplifies the construction of the power supply system.

2)A two-line SSB (Sychronized Serial Bus) control de-
coder circuitis provided, allowing the various {C modes
to be set using serial control.

3)Afour line input switcher is included (tuner, BS, andline
1/2). The output switcher can switch between STEREO,
LEFT, and RIGHT, and HiFi, MIX, and NORMAL, and a
BS MONITOR function is also provided,

4)The PNR processor and FM modulator/demodulator

circuit have reversed characteristics at recording and

playback. In addition, the adjustment for carrier fre-
quency and FM deviation/playback level are common.

@Absolute maximum ratings (Ta=257C)

5)The built-in bandpass filter excels at attenuation of oth-
erchannels, and can be directly coupledtothe playback
amplifier. The FM recording output block has a high-
performance low—pass filter to produce sine wave out-
put. ' ‘

6)Slope-control-type FM-switching-noise compensa-
tion circuit.

7)Envelope detector circuit and noise-detector-type au-
tomatic FM detector circuit.

8)VCO that uses the color signal sub—-carrierfrequency fse
(NTSC: 3.59545MHz, PAL: 4.433619MHz) and auto-
adjusting BPF circuit ensure stable adjustment with no
fluctuation due to mounting stress or time.

Parameter Symbol Limits Unit
VCC 18’ 36p|n ........................ 60 V
Vee 3Gpins=reee e —6.0 v
Applied voltage .
Vin 5,8, 32pin «oreerrererenennnenn 8.5 v
Vi Ping other than the above 6.0 v
Power dissipation Pd 850" mw
Operating temperature Topr —10~+70 T
Storage temperalure Tstg —55~+125 C

* Reduced by 8.5mW for each increase in Ta of 1°C over 25'C when mounted on a 70mm x 70mm, t = 1.6mm glass epoxy PCB.
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Video ICs BH7800K

®Block diagram
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Video ICs BH7800K

@®Pin descriptions

Pin No. Name ' Function Voltage Format
2,13 TUNER IN L, R, M | Tunerinput (L, R, M) 0.0v 150k Q
4 HiFi ALC ALC time constant setting for HiFi audio 0.0v EF (NPN) ~200%
5 SCL CLOCK input for $3B conirol - B {PNP}
6 SDA DATA input for SSB bus control - B (PNP}
7 GNDD GND for serial control
3} FSC IN fsc input for VCO and BPF adjustment 0.0v 200k 12
s [WwToLe | Ry -
10, 24 WTNG L, R Waiting characteristic, treble time constant (external C = 0.0047 4 F) 0.0V
11,23 | NR EMPH L, R N&;’:ﬂﬁsgi’g%{‘;g;‘ig' sefting 0.0V
12,22 DC FB LA PNR oparating reference potential point 0.0v 23k G
18 |FM PN input couping sapastor (G oov 1o0ka
" E/':‘\\EE gEIG FM Loh signal component envelope output EE 108V EE : 50kD
"/HiFi DET /HiFi DET output,” ADJ FLAG output for ADJ PB 1.0V | PB, ADJ: EF (NPN)
15 GNDM GND for PNA, MODEM and BPF 0.0v -
16 BPF fo ADJ Center frequency adjustment for FM BPF 1.9v EF (NPN} ~200Q
17 VCO & ADY VGO control current setting 2.5V EF (NPN)
18 VCCM Vee for MODEM and BPF 5.0V -
19 FM ALC FM ALC time constant setting 0.0v EF {NPN} ~2.5kQ
20 AHSWP IN Audio head switching pulse input - B (PNP)
21 | FM REC OUT Egim"gg:goﬁmuﬂ“;po"r:i{::"e wave output 33V | EF {NPN) ~2000
26 NORMAL IN Normal input 0.0V 100k Q
27 | MIX ALC :'ﬁgc:ma:g‘::c“;ig‘r;‘t’imgs':&i;";"er amplifier —50V | EF (NPN) ~5001
28 MIX OUT Mixer amplifier cutput tor RF converter o.ov EF {NPN}
30, 29 LINE L, R OUT Line output 0.0v 3300Q
31 NORMAL OUT Normal output 0.0v EF (P—P)
32 MUTE CTRL Line outpul mute control inpul - 3kQ (>25V)
34, 33 LINE2 LR IN Line2 input (L, A} Q.0v 150k 2
35 VREFP Voo, 2 reference voltage (power on detect and pre-charge functions) 2.5V 10k0Q
36 Voo Ve regulator ‘ 5.0V -
37 ERP Vee regulator arror output 5.0V C (NPN)
a3 GND 170 switch GND 0.0v -
39 Vee Vee regulator —5.0V -
41, 40 LINE1 IN L, R LINEY input (L, R} 0.0v 160k
42 ERM VEE regulator eror output —5.0V C {PNP)
44, 43 BS IN LR BS input (L, R) 0.0V 150k Q

Note: " EF: emitter follower, P-P: push pull, B: base, and C; collactor.
All numerical valuas are slandardized valuas.
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Video ICs BH7800K

@®Input/ocutput circuits

TUNER L/R/M IN (2,1, 3pin}) BS L/R IN (44, 43pin) LINE1 L/R IN (41, 40pin} LINEZ L/R IN {34, 33pin)

%

12,3.93. 34, 40,
41, 43, d4pin)
3
E AVA‘A,_..
20
150k§ x
Ver
GND
LINE L/R QUT (30, 29pin} MIX QUT (28pin)
Vi Vo
200
(28pin) 200 o
A4 A
8 §m x
Vi Vee
GND GND
FM REC QUT (21pin) FM PB IN (13pin)
Wi Mo
200
35V :
200 25k 26k 2P 3k
]
PB
Ter Tk §12.5k lOng
i Ve
GNID GND
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AHSWP IN (20pin}

ENVE OUT,”ADJ FLAG./HiFi DET {14pin}

200

GND

SCL (5pin) SDA (6pin)

FSC IN (Bpin)

GND

MUTE CTRL (32pin}

51K

10k

GND

BH7800K
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Video ICs

BH7800K

®Electrical characteristics (Unless otherwise specified Ta=25C, UNREG -Vee=+10V, UNREG - Vee=—10V)

* Qutput switch control (W1bit5, W1bit4, W1bit3)

* BS L2 Through/LINE MUTE control (W1bit2, W1bit1)
* LINE AMP gain control (W1bit7, W1bit6)

+ FM output control (W5bit5)

* FM OUT switch control (W2bit4, W2bit3, W2bit2)

* NTSC/PAL control (W2bit0)

* Recording MUTE (Wabit1)

* HiFi MUTE (W1bit0)

* Normal input switch control (W3bitd, Wabit3)

* HiFi ALC control (W3bit(}

* ENVELOPE GAIN (Typ./+4dB/+6dB) control (W4bit4, W4bit3))
* FM detector level control (W4bit7, W4bit6)

* ENVE characteristic control (W4bit5)

* DAC TEST control (W4hit2)

* MUTE control (pin 32)

Signal frequency f=1kHz
+ INPUT condition 1: TU/BS/LINE1/LINE2 Vin=—20dBV
* INPUT condition 2: TU/BS/LINE1/LINEZ Vin=—9.BdBV
* INPUT condition 3: TU/BS/LINE1/LINE2 Vin=-5.0dBV
MODEM carrier frequency NTSC  Lch  1.30MHz
MODEM carrier frequency NTSC  RAch  1.70MHz
MODEM carrier frequency PAL Leh - 1.40MHz
MODEM carrier frequency PAL = Rch  1.80MHz
fsc NTSC 3.579545MHz
fsc PAL 4.433618MHz

: STEREO

: BSL2 Through/LINE MUTE OFF

: Typ. (+9.8dB)

: FM QUTPUT ON

:FMREC output, MIXratio 1 (-12.5dB)
:NTSC ‘
: Recording MUTE

: OFF

 HiFi MIX

: OFF

: Typ.

- Typ.

: FNORM detect, no ENVE output

: OFF

: L (MOTE)
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Video ICs BH7800K

Parameter | symbol | Min | Ty | Max | unit | Conditions
) {REGULATOR}
Circuit current {positive supply) EE lap €€ 300 40.0 53.0 mA EE MODE, after carrier frequency

adjustmant with no input -
PB MODE, carrier frequency adjustment

Circuit current (positive supply) PB Iy= PB 40.0 54.0 72.0 . mA FNORM, after BPF adjustment

o . _ _ 4o EE MODE, after carriar frequency
Circuit current (negative supply)} EE low E€ 200 15.0 11.0 mA adjustment with no input
P ) _ _ _ : .| PB MODE, carrier frequency adjustment
Circuit current (negative supply) PB lom P8 220 16.0 120 mA FNORM, after BPF adjustment
Regulator terminal voltage (positive) Voo 4.75 510 5.45 v
Regulator terminal voltage (negaﬁve) - —535 | —5.00 —4.65 v

{EE THROUGH}
(INPUT : TU IN L/R, LINE1 IN L/R, LINE2 IN L/R,BS IN L/R  OUTPUT : LINE OUT L/R)

Line output level Voee —11.4 —10.2 —9.0 dJBv INPUT condition 1
Channel balance (L/R) CBee —0.8 0.0 08 dB INPUT condition 1
Distertion THD=e - 0.017 0.10 % INPUT condition 1, *1
Maximum output leve! Vomee 9.0 107 - dBv THD=1%,*1
INPUT condition 2
ALC lavel Vas 38 1.8 +0.2 dBv ALC ON
. . INPUT condition 2, *1
- ") "
ALC distortion THDae 003 0.25 % ALC ON
Output residual noise Vonee - —94.0 —85.0 dBv Relevant input shorted to GND, *2

Relevant input: shored to GND,*2 |
Non-relevant input: Input condition 2, *2

Muting level ) ‘MTee - =103 |- —90 dav INPUT condition 2,*2
(INPUT : TU L/R/M IN, BS L/B IN, LINEY L/R IN, LINE2 L/R IN  OUTPUT : NORMAL OUT)

INPUT condition 1
L & R input togather, *1

Crosstalk CTee - | —880 —75.0 dBv

Normal out output level Vonoam —21.5 —20.0 —18.5 dBv

{BS/2 THROUGH}
{INPUT : BS/LINEZ L/R IN  OUTPUT : LINE OUT L/R)

Output level ‘\"I‘;‘:: —114 | —102 | —80 dBY | Vin=—20.00BV
Distortion THDss - 0.005 0.08 % Vin==20,0d8V, *1
THDw2 )
Output residual noise \\':,?):B: - —99.0 —86.0 dBv BS IN pin shorted to GND*2
{LINE AMP}
{(INPUT : NORMAL IN~ QUTPUT : LINE QUT L/R)
Line amplifier gain1 Vower | 400 | +98 | +106 | dB | vw——200BV
{MIX AMP}
(NPUT : TU IN L/R, LINET IN L/R, LINE2 [N L/A, BS IN L/R  QUTPUT.: MIX OUT}
INPUT conditich 1
Qutput laval Vomx 7.2 6.0 48 dBv L & R input togeiher
. . INPUT condition 1
—_ Q
Distortion THDwx 0.08 0.50 % L & R input fogether, ¥ 1'
INPUT condition 2
MIX ALC lovel Vaomix 42 27 1.2 v | R inpu together

*1 1 BW.=0.4~30kHz *2:DIN AUDIO
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BH7800K

L e

Parameter Symbol Min. Typ. | Max. | Unit Conditions
- (MODEM REC MODE)
{INPUT : TUNER IN L/R, LINE1 IN L/R, LINE2 IN L/R, BS IN L/R QUTPUT ! FM REC OUT)
Lch oL 1.2925 1.2975 1.3025 MHz
NTSG carier frequency No input, after automatic adjustment
RAch fnor 1.6940 1.6890 1.7040 MHz
. Lch froL 1.3930 1.3960 1.4030 MHz
PAL carrier frequency No input, after automatic adjustment
RAch fron 1.7945 1.7985 18045 MHz
Lch DEVL 44.0 50.0 56.0 +khz
Frequancy deviation INPUT condition 1
Rch DEVR 44.0 50.0 56.0 +kHz
Lech | DEVMax. 118 140 162 +kHz
Maximum frequency deviation - INPUT condition 3 (1=10kHz}
Rch | DEVMax.a 118 140 162 +kHz i
Lch VormL 310 355 410 mVe-p | FM OUT SW:FM L mode
FM output level
Rch Vorwa 320 365 420 mVe-p | FM OUT SW . FM A mode
Lch for — —53.0 —40.0 dB Spectrum ratio 61 2nd harmonic with raspect to
Carriar 2nd harmonic fundamental
Rch tn - —480 | —400 dB Lch: FM L mode, Reh : FM R mode
Lch fa — —52.0 —40.0 dB Spectrum ratio of 3rd harmonic with respect to
Carrier 3rd harmonic fundamantal
Rch fon - =550 | —420 dB Leh : FM L mode, Reh @ FM R mode
FM MIX ratio (FM MIX1 mode) fin —14.3 —-12.5 —10.7 dB Spectrurn ratio 1.30MHz/1.70MHz
{MODEM PB MODE)
(INPUT : FM PB IN, QUTPUT: LINE QUT L/R)
After BPF fo adjustment, Vin= 1320me—r, 1.30MHz, 1.70MHz MIX IN
Lch Voou —12.4 —10.2 —=8.0 dBv DEVL=250.0kHz, t=1kHz
Demodulation output level 1
Rch Voor —12.4 ~10.2 —8.0 dBY ' DEVa=2=50.0kHz, f=1kHz
Leh Vonte _Vfomo i‘;"; X"S"g dBY | DEV.=x£50.0kHz, 1=10kHz
Demodulation output level 2 v . " - v -
QDA ‘ODR [ahl}
=+ =
fch Voo 100 v e dBY | DEVe=2£50.0kHz, f==10kHz
Lch THDoL - 0.12 0.35 % DEV.=2x50.0kHz, t=1kHz, *1
Demodulation distortion
Rch THDer - 0.13 0.35 % DEVa=£50,0kHz, f=1kHz,*1
) . Lch Vonpi, - —98.0 —B5.0 dBv Unimed ulated
Demodulation noise levael
Rch Vonpn - —98.0 —85.0 dBv *2
{Recording—playback overall characteristics} i
(EE--INPUT : LINE IN L/R, OUTPUT : LINE OUT L/R} :
{PB---INPUT ; FM PB IN, OUTPUT : LINE QUT L/R)
Carrier frequency, atter adjusting BPF
Lch —1. ‘ . EE mode: INFUT condition 1
© Ver 12 oo +12 % | PBmode : FM PB IN=1320mVp—s
l';cgl‘(’;l‘f"’;‘r‘;;:‘;?’d'"@"p'“y"”k f=1.30MHz, 1.70MHz 1:1 MIX,
The difference betwean the EE and PB line out
Rch VRrR —1.2 0.0 +1.2 dB lavels when input is DEV = DEVLR
{the frequency deviation given above}
{FM BPF}
(INPUT : FM PB IN, OUTPUT : BPF MONITOR L/R)
. ) - After automatic adjustment, NTSC
BPF L/R level differential AVeren 5.0 0.0 50 a8 1=1.505MHz, ViN—=400mVe—p
*1:BW, =04~30kHz  *2:DIN AUDIO
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Parameter Symbol | Min. | Typ. | Max. | Uni " Condilions
) _ After automalic adjustment, PAL
BPF L/R level difference PAL AVarrp 5.0 0.0 5.0 dB f=1.605MHz, Viv=400mVe—r
LcH, RcH mix input signal level 1320mVe-p (RATIO 17 1)
NTSC Lech
. _ _ _ 1.30MHz+1.70MHz
1.20MHz insertion loss ATTHLe 20.1 171 141 dB FM ALC ON
1.15MHz attenuation ATTaL |ATTuc |ATTac AT TG dB 1.15MHz+1.70MHz
s | —98 | —53 —23
1,45MHz attenuation AT |ATThG AT ATTRLS)  ye | 4 45MHz4-1 70MHZ
146 | —BA —5.0 —25
1,70MHz attenuation ATTw | — [ATTMSl ym | 1.30MHz+1.70MHz
: 170 —30.0
NTSC Rch
. _ _ _ 1.30MHz+1.70MHz
1.70MHz insertion loss ATTurRC 21.3 18.3 15.3 dB. EM ALC ON
1.55MHz attenuation ATTwr \ATTwac ATTwre ATTuRC)  yp | 4 5mHz-+1 30MHz
156 | —8.8 =57 —3.4
1.85MHz attenuation ATTwe \ATTnAc|ATTwRo| ATTWAC|  yp | 4 g5MHZ-+H1.30MHz
186 —95 —4.7 —1.4
1.30MHz attenuation ATThe - —  |ATThne dB 1.30MHz+1.70MHz
150 =300
PAL Lch
1.40MHz insertion loss ATTec | =189 | —159 ' —129 dB 1.40MHz+1.80MHz
1.80MHz attenuation ATTee | — |ATT™el 98 |-1.40MHz-+1.80MHz
. 1.80 =30.0
PAL Rch .
1.80MHz insertion loss ATTenc | —20.3 | —17.3 | —143 dB 1.40MHz+1.80MHz
1.40MHz attenuation ATT=R | _ — |ATTrRcl g | 1.40MHz+1.80MHz
140 —30.0
{FNORM—HiFi recovery delay circuit)
Datay time from input ot FM PB IN
(1.30MHz, 1.70MHz 1:1 MIX}
Recovery delay time oy | 110 125 140 mg | 1320m¥e—rlorise of ENVE QUT
AUDIO HEAD PULSE IN
. f=30Hz, 5Ve-p, rectangular wave
{Envelope cutput circuit}
(INPUT : FM PB IN, CUTPUT : ENVE OUT)
0dB=1320mVpr—p, 1,30MHz &1.70MHz MIX input
Envalope output level SPO VENvsro - 0 100 mV | No signal, STANDARD MODE
Envelope output level SP1 Venvam 2.08 2.58 3.08 v Vin=0dB, STANDARD MCDE
Envelope output level SP2 Venvsrz .70 385 | 4.20 v Vin=-+10dB, STANDARD MODE
Envelope output level EP1 Venver 1.96 2.46 2.96 v Vin=—4dB, +4dB MODE
{Control systam modae holding voltaga}
CLOCK IN
L mode holding voltage VHsL 0.0 - 05 v
H mode holding voltage Vit 25 - | wve v
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e

Paramater Symbeol | Min. | Typ. | Max. | Unit [ Conditions
DATA IN
L mods holding voltage VgL 00 - 0.5 v
H mode holding voltage Vet 2.5 - Voo v
MUTE CTRL
MUTE holding voltage ozt 0.0 - 1.0 v
DC MUTE holding vohage Vhazd 3.9 - Vee v

@Measurement circuit
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@Circuit operation
Function table

The BH7800K includes the following functions on one ¢hip.

BH7800K

No. Block name Main function Pin numbers Power supply
] UNREG—Voe : +10V
1 | Regulator L5V regulator (Ve Vee) 35~39, 42 | UNREG—Vee : —10V
» Anti-pop circult (ANTI—POP) GND : 38
2 | S5Bcontrol + S5B data decoder 5~7 Voo (tnlernal power sUpply)
GND:7
ig- 3‘1‘ Ve {internally wired)
3 | Input switcher » TUNER (L,A, M} ~/LINE1,2 (LRA) /BS {L,R) swilch 43 44 Vee (internally wirad)
! GND ; 38
1~3
+ Ling amplifier : 4+9.8d8,4-10.8dB,+12.04B,4-14.8dB
+ STEREC,”LEFT./ RIGHT. NORMAL sulc sz | Voo (ntemally vired
4 | Output switcher d Vee (infernally wired)
* Mute switch 3z GND ® 38
* MIXER amplifier for RF converter (with ALC function) ’
+ BS,/LINEZ2 through mode
; » 20kHz line low-pass filter (secondary LPF)
- 20kMz PNR low-pass filter (secondary LPF) 912 Vee {internally wired)
6 | PNR processor « PNR processor (MOA, CCA, WTNG, DET) 29235 Vee (infernally wired)
- Emphasisie-emphasis (EMPH,~DEEMPH) ' GND : 38
+ Switching noise slopa-control type differential compensation circuit
+ FM modulation circuit (VCO, DEV) '
+ FM demodulation,”FM BPF MONITOR output swilch (FMOUT SW)
*FM MIX1 104 FM L FM R, BPF L, BPFFR -
+ Recording FM treble cutoff filter {(FM LPF} 8 14 Vec 118
7 | Modulator « Over modulation limiter (AUDIO LIM} 1.} 21 Vez (internally wired}
» Playback FM limiter (FM LIM} ! GND 15
* VCO, BPF automatic adjustment circuit  (AUTO AUDIO ADJUST)
+ NTSC,~PAL switch function
+ Auto adjustment complete FLAG output circuit (ADJ FLAG)
+ D.0.detector circuit (D.0. DET) .
+ Auto FM detactor circuit {noise detect method) (FM DET) Veo 118
8 | FM datectar control TTyp., +30%, —=10% 14,20 (internally wired)
* Envalope datactor circuit (ENVE) GND : 15
+ Hold pulse generator
- FM bandpass filter (FM BPF) Voo 18
9 | FMBPF + NTSC,~PAL switch function 13,16, 19 GND. S 15

+ FM input automatic level adjust circuit (FM ALC : ON,”OFF)
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@Application example
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Fig.2

@®Operation notes
The VCO oscillation frequency and frequency deviation, and the BPF center frequency are directly influenced by thetem-
perature characteristics of the setting resistors connected to pins 16 and 17. Use metal~film components.
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@Electrical characteristic curves
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Fig. 3 FM BPF frequency characteristic
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@®External dimensions (Units: mm)
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Notes

The contents described in this catalogue are correct as of March 1997,

No unauthorized transmission or reproduction of this book, either in whole or in part, is permitted.
The contents of this book are subject to change without notice. Always verify before use that the
contents are the latest specifications. If, by any chance, a defect should arise in the equipment as
a result of use without verification of the specifications, ROHM CQ., LTD., can bear no responsi-
bility whatsoever, )

Application circuit diagrams and circuit constants contained in this data book are shown as
examples of standard use and operation. When designing for mass production, please pay
careful attention to peripheral conditions, _

Any and all data, including, but not limited to application circuit diagrams, information, and
various data, described inthis catalogue areintended only as il lustrations of such devices and
not as the specifications for such devices, ROHM CQ., LTD., disclaims any warranty that any
use of such device shall be free from infringement of any third party’s intellectual property
rights or ather proprietary rights, and further, assumes absolutely no liability in the event of any
such infringement, or arising from or connected with or related to the use of such devices.
Upon the sale of any such devices; other than for the buyer's right to use such devices itself,
resell or otherwise dispose of the same; no express or implied right or license to practice or
commercially exploit any intellectual property rights or other proprietary rights owned or corntrolled
by ROHM CO., LTD., is granted to any such buyer,

The products in this manual are manufactured with silicon as the main material.

The products in this manual are not of radiation resistant design.

The products listed in this catalogue are designed to be used with ordinary electronic equipment
or devices (such as audio-visual equipment, office-automation equipment, communications de-
vices, electrical appliances, and electronic toys}. Should you intend to use these products with equip-
ment or devices which require an extremely high level of reliability and the malfunction of which would
directly endanger human life (such as medical instruments, transportation equipment, aerospace ma-
chinery, nuclear-reactor controllers, fuel controllers, or other safety devices) please be sure to consult
with our sales representative in advance.

Note when exporting

* Itis essential to obtain export permission when exporting any of the above products when it
falls under the category of strategic material (or labor) as determined by foreign exchange or
foreign trade control laws.

* Please be sure to consult with our sales representatives to ascertain whether any product is
classified as a strategic material. '




