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Single chip Hi-Fi audio signal

Processor
BH7802K

The BH7802K incorporates 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 | / O switcher, an
automatic FM detector circuit, an FM bandpass filter, and a regulator circuit.

®Applications
VCRs

®Features

1) Operates off dual £ power supply which allows a
large reduction in the number of coupling capacitors
required. A built-in regulator makes it easy to con-
struct a power supply system.

2) A two-line I1>)C bus control decoder circuit is provid-
ed, allowing the various IC modes to be set using
serial control.

3) A four line input switcher is included (tuner, BS, and
line 1/ 2). The output switcher can switch between
STEREO, LEFT, and RIGHT, and Hi-Fi, MIX, and
NORMAL, and a BS MONITOR function is also pro-
vided. The MIX AMP is AV-LINK compatible.

4) The PNR processor and FM modulator / demodula-
tor circuit have reversed characteristics at recording
and playback. In addition, the adjustment for carrrier
frequency and FM deviation / playback level are
common.

®Absolute maximum ratings (Ta = 25°C)

5) The built-in bandpass filter excels at attenuation of
other channels, and can be directly coupled to the
playback amplifier. The FM recording output block
has a high-performance low-pass filter to produce
sine wave output.

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

7) Envelope detector circuit and noise-detector-type
automatic FM detector circuit.

8) VCO that uses the color signal sub-carrier frequency
fsc (NTSC: 3.579545MHz, PAL: 4.433619MHz) and
auto-adjusting BPF circuit ensure stable adjustment
with no fluctuation due to mounting stress or time.

Parameter Symbol Limits Unit
Vee 18, BBPIN--++eerreesreseeisiis 6.0 \Vi
Vee 39PN —6.0 \Vi

Applied voltage -
Vin 5, 6, 32PN 6.5 \Vi
5 QL o Vin Pins other than the above---- 6.0 \%
O,T@Xver dissipation Pd 850U mw
P ingtemperature Topr —-10~+70 °C
(;C\t.%?a;e temperature Tstg —-55~+125 °C

["IReduced 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 board.


http://www.dzsc.com/icstock/168/BH7802K.html
http://www.jdbpcb.com/J/
http://www.jdbpcb.com/J/
http://pdf.dzsc.com/

Video ICs BH7802K
@®Block diagram
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®Pin descriptions

Pin No. Pin name Function Pin voltage 1/ O circuit
2,1,3 |TUNER IN L,R,M | Tunerinput (L, R, M) 0.0v 150kQ

4 Hi-Fi ALC ALC time constant setting for Hi-Fi audio 0.0v EF (NPN) ~ 200Q

5 SCL CLOCK input for I2C bus control — B (PNP)

6 SDA DATA input for 12C bus control — B (PNP)

7 GNDD GND for serial control — —

8 FSC IN fsc input for VCO and BPF adjustment 0.0v 200kQ
s [wTcLn |mRMmaeey et s | -
10,24 | WING L R \(ll\éiit;?gafhgr:céé(;iés;iﬁi:;reble time constant 0.0V o
11,23 |NR EMPH L R (NEFf(é?:]‘;Taéiit%%:?:i;am setting 0.0v _

12,22 |DC FB L,R PNR operating reference potential point 0.0v 11.5kQ
o [meem |
14 /E/'-\\‘I\D/JE F(I)_L{é FM Lch signal component envelope output EE: 0.8V EE: 50kQ
/ Hi-Fi DET / Hi-Fi DET output / ADJ FLAG output for ADJ| PB: 1.0V | PB, ADJ: EF (NPN)

15 GNDM GND for PNR, MODEM and BPF 0.0v —_

16 BPF fo ADJ Center frequency adjustment for FM BPF 1.9v EF (NPN) ~ 200Q

17 VCO fo ADJ VCO control current setting 2.5V EF (NPN)

18 VCCM Vce 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 EE EGOSF',”FQ Ethpou“ttpm“;r;iz?e wave output EE:3.3V | EF (NPN)~200Q

26 NORMAL IN Normal input 0.0v 100kQ

7 [wcwe | ACme st o wer snolfer. | gy | er g -0

28 MIX OUT Mixer amplifier output for RF converter 0.0v EF (NPN)
30,29 |LINE L,R OUT Line output 0.0v 330Q

31 NORMAL OUT Normal output 0.0v EF (P-P)

32 MUTE CTRL Line output mute control input — 3kQ (>2.5V)
34,33 | LINE2 L,R IN LINE2 input (L, R) 0.0v 88kQ

35 VREFP X)C()C\A//ezr :)er:ec;z:ecc? ;2Ea§rz-charge functions) 25V 10k

36 Vce Vcc regulator 5.0v —

37 ERP Vce regulator error output 5.0V C (NPN)

38 GND 1/ O switch GND 0.0v —

39 Vee Vee regulator - 5.0V —
41,40 |LINE1l IN L, R LINEL input (L, R) 0.0v 88kQ

42 ERM VEee regulator error output -5.0v C (PNP)
44,43 |BS IN L, R BSinput (L, R) 0.0v 88kQ

DI / O circuit; EF: emitter follower, P-P: push pull, B: base, and C: collector.
All numerical values are standardized values.
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@Input / output circuits
TUNER L/R/M IN (2,1, 3pin)

Vee

-2.0V

—+

3
(2, 3pin)
20V
150k —|<
‘ ‘ ‘ Vee

GND
LINE L/R OUT (30, 29pin)

Vee

Vee

GND
FM REC OUT (21pin)

Vee

200
200

GND

LINEL, LINE2, BS L/R IN (34, 33, 41, 40, 44, 43pin)

(34, 40, 41,
43, 44pin)

30k

MIX OUT (28pin)

8 47k
FM PB IN (13pin)
3.5V \
50k 20p 2k
W
PB
§12,5k 100k

Vce

. ’ Vee
200
200 5k
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AHSWP IN (20pin)

SCL (5pin)

MUTE CTRL (32pin)

ENVE OUT/ADJ FLAG / Hi-Fi DET (14pin)

200

GND

SDA (6pin)

FSC IN (8pin)

§ 100k 50k

§ 100k

GND
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®Electrical characteristics (unless otherwise noted, Ta = 25°C, UNREG — Vcc = + 10V, UNREG — Vee = — 10V)

* Output switch control (W2D3, W2D4, W2D5)

* BS L2 Through / LINE MUTE control (W2D6, W2D7)
e LINE AMP gain control (W2D1, W2D2)

* FM output control (W1D3)

* FM OUT switch control (W1D4, W1D5, W1D6)
*« NTSC / PAL control (W1D8)

* Recording MUTE (W1D7)

* Hi-Fi PB MUTE (W2D8)

* Normal input switch control (W3D4, W3D5)
 Hi-Fi ALC control (W3D8)

* ENVELOPE GAIN (Typ. / 4dB) control (W4D4)
* FM detector level control (W4D1, W4D2)

* ENVE characteristic control (W4D3)

*« FM TEST control (W4D6)

¢ FM ALC control (W4D5)

*« MUTE control (pin 32)

Signal frequency f = 1kHz

 INPUT condition 1: TU IN Vin = — 20dBV,
 INPUT condition 2: TU IN Vin = —9.8dBV,
 INPUT condition 3: TU IN Vin = — 2.0dBV,

: STEREO

: BS L2 Through / LINE MUTE OFF
: Typ. (+9.8dB)

: FM OUTPUT ON

: FM REC output, MIX ratio 1 (- 12.5dB)
:NTSC

: Recording MUTE

: OFF

: Hi-Fi MIX

: OFF

: Typ.

: Typ.

: FNORM detect, no ENVE output

: OFF

:ALC ON

- L (MUTE)

LINE1/LINE2/BS Vin =—10.2dBV
LINE1/LINE2 /BS Vin = 0.0dBV
LINE1/LINE2 /BS Vin = 8.0dBV

MODEM carrier frequency NTSC Lch 1.30MHz
MODEM carrier frequency NTSC Rch 1.70MHz
MODEM carrier frequency  PAL Lch 1.40MHz
MODEM carrier frequency  PAL Rch 1.80MHz
fsc NTSC 3.579545MHz
fsc PAL 4.433619MHz
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Parameter ‘ Symbol Min. Typ. Max. Unit Conditions
[REGULATORO
. - EE MODE, after carrier frequency
Quiescent current (positive supply) EE lopee 30.0 40.0 53.0 mA adjustment with no input
. - PB MODE, carrier frequency adjustment
Quiescent current (positive supply) PB loppe 40.0 54.0 72.0 mA FNORM, after BPF adjustment
. . EE MODE, after carrier frequency
Quiescent current (negative supply) EE lqvee -20.0 -15.0 -11.0 mA adjustment with no input
. . _ _ _ PB MODE, carrier frequency adjustment
Quiescent current (negative supply) PB lqvee 22.0 16.0 12.0 mA ENORM, after BPF adjustment
Regulator pin voltage (positive) Vee 4.75 5.10 5.45 \ —
Regulator pin voltage (negative) Vee -5.35 -5.00 —4.65 \ —
[EE THROUGHI(INPUT: TU IN L/R, LINE1 IN L/R, LINE2 INL/R,BS IN L/R OUTPUT: LINE OUT L/R)
Line output level Voee -11.7 -10.2 -8.7 dBV INPUT condition 1
Channel balance (L / R) CBee -0.8 0.0 0.8 dB INPUT condition 1
Distortion THDee — 0.017 0.10 % INPUT condition 1, (L
Maximum output level Vowmee 8.3 10.7 — dBV THD = 1%, &L
INPUT condition 2
ALC level VaLc +28 +4.8 +6.8 dBvV ALC ON
N INPUT condition 2,
J— 0, ’
ALC distortion THDaALc 0.03 0.25 % ALC ON
Output residual noise Vonee — -94.0 -87.0 dBvV Relevant input shorted to GND, [2
Crosstalk CTee — | -880 |-700 gpy | Refevantinput: shorted to GND
Non-relevant input: Input condition 2, 2
Muting level MTee — —103 -90 dBV INPUT condition 2, (2
(INPUT: TU L/R, LINE1l L/R, LINE2 L/R,BS L/R, TU M IN OUTPUT: NORMAL OUT)
INPUT condition 1
Normal out output level VoNoRM —-215 —20.0 -18.5 dBvV L&R input together, L
BS/L2 THROUGH(INPUT: BS/L2 IN L/R  OUTPUT: LINE OUT L/R)
Output level \\//ZE:: -11.7 | -102 | -87 dBV | Vin=-10.2dBV
Distortion THDss — 0.005 0.09 % Vi = —10.2dBV, [
THD.2
. . Vones .
Output residual noise Vot — -99.0 -87.0 dBvV BS IN pin shorted to GND, (2
[MLINE AMPY(INPUT: NORMAL IN OUTPUT: LINE OUT L/R)
Line amplifier gain1 Vons | +88 | +98 [+108 | dB | Vin=—20dBV

MIX AMPIXINPUT: TU IN L/R, LINEL1 IN L/R, LINE2 IN L/R,BS IN L/R  OUTPUT: MIX OUT)
INPUT condition 1

Output level Vowix -107 -87 -67 dBv L&R input together
. . INPUT condition 1
. 0,
Distortion THDwix 0.08 050 & L&R input together, [
MIX ALC level VAo 4o o5 _02 dBv INPUT condition 2

L&R input together

[1:BW.=041t030kHz [ : DIN AUDIO
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Parameter

Symbol ‘ Min. ‘ Typ. ‘ Max. ‘ Unit ‘

Conditions

[OUTPUTSW: Hi-Fi / NORMAL MIX MODEO
(INPUT: TU IN L/R, LINEL IN L/R, LINE2 IN L/R,BS IN L/R,NORMAL IN OUTPUT: LINE OUT)

Hi-Fi / NORMAL MIX level

VHNMIX

-11.7

-10.2 -8.7 dBvV

INPUT condition 1
NORMAL IN: —20dBV

[MODEM REC MODE[Q

(INPUT: TUNER IN L/R, LINEL IN L/R, LINE2 IN L/R, BS IN L/R OUTPUT: FM REC OUT)
. Lch fnoL 1.2905 | 1.2975 | 1.3045 MHz ) . )
NTSC carrier frequency No input, after automatic adjustment
Rch fnor 1.6920 1.6990 1.7060 MHz
) Lch froL 1.3910 | 1.3980 | 1.4050 MHz ) ) )
PAL carrier frequency No input, after automatic adjustment
Rch fror 1.7925 1.7995 1.8065 MHz
o Lch DEVL 43.0 49.0 55.0 +kHz N
Frequency deviation INPUT condition 1
Rch DEVr 445 50.5 56.5 + kHz
) | Lch | DEVMax.. | 118 140 162 +kHz N
Maximum frequency deviation INPUT condition 3 (f = 10kHz)
Rch | DEVMax.r 118 140 162 + kHz
Lch VormL 300 355 410 mVe-p FM OUT SW: FM L mode
FM output level
Rch VormRr 310 365 420 mVee | FM OUT SW:FM R mode
Lch foL _ -530 | -400 dB Spectrum ratio of 2nd harmonic with respect to
Carrier 2nd harmonic fundamental
Rch fr — -480 | -400 dB | Lch:FM L mode, Rch: FM R mode
Lch faL _ 520 | -400 dB Spectrum ratio of 3rd harmonic with respect to
Carrier 3rd harmonic fundamental
Reh far - —-55.0 | -400 aB Lch: FM L mode, Rch: FM R mode
FM MIX ratio (FM MIX1 mode) fir - 145 -125 -105 dB Spectrum ratio 1.30MHz / 1.70MHz
[MODEM PB MODE(INPUT: FM PB IN, OUTPUT:LINE OUT L/R)

Carrier setting resistor, after BPF fo

djustmen, Vin=660mVe-p, 1.30MHz, 1.70MHz MIX IN

Lch VooL -12.7 -10.2 -7.7 dBV DEVL = + 50.0kHz, f=1kHz
Demodulation output level 1
Rch Vobr -12.7 -10.2 -7.7 dBv DEVR = + 50.0kHz, f=1kHz
VooL VobL VobL _ _
. Lch VobL2 ~10.0 _78 _56 dBV DEVL = + 50.0kHz, f= 10kHz
Demodulation output level 2 v v v
ODR ODR ODR _ _
Rch VobRr2 ~10.0 _78 _56 dBVvV DEVRr = + 50.0kHz, f=10kHz
Lch THDoL — 0.12 0.35 % DEVL = + 50.0kHz, f=1kHz, [}
Demodulation distortion
Rch THDor — 0.13 0.35 % DEVR = + 50.0kHz, f=1kHz, o
Lch VonbL — -98.0 -92.0 dBV Unmodulated
Demodulation noise level
Rch | Vonor — -980 |-920 dBv |
[Recording - playback overall characteristicsC{EE--INPUT: LINE IN L/R, OUTPUT:LINE OUT L/R)
(PB-INPUT: FM PB IN, OUTPUT: LINE OUT L/R)
Carrier frequency, after adjusting BPF
Lch VoL _1.2 0.0 +1.2 dB EE mode: INPUT condition 1
' ' ' PB mode: FM PB IN = 660mVe-p
"/'“f ogtpll‘(tlreccl’rgl'f’f‘g f=1.30MHz, 1.70MHz 1: 1 MIX,
playback level difference The difference between the EE and PB line out
Rch VRPR —-1.2 0.0 +1.2 dB levels when input is DEV = DEVL r
(the frequency deviation given above)
[1: B.W. = 0.4 to 30kHz [2: DIN AUDIO
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Parameter Symbol ‘ Min. ‘ Typ. ‘ Max. Unit ‘ Conditions
[FM BPFI(INPUT: FM PB IN, OUTPUT: BPF MONITOR L/R)
" After automatic adjustment, NTSC
BPF L /R level difference NTSC AVBpFn -5.0 0.0 5.0 dB f= 1.505MHz, Vin = 200mVe-p
. After automatic adjustment, PAL
BPF L/R level difference PAL AVeprp -5.0 0.0 5.0 dB f= 1.605MHz, Vin = 200mVe.p
Lch, Rch mix input signal level 660mVe-r (RATIO 1:1) 0O
NTSC Lch
. . 1.30MHz + 1.70MHz
1.30MHz insertion loss AT Tnee -14.1 -111 -8.1 dB EM ALC ON
1.15MHz attenuation ATTL | ATTne | ATTe | ATTNG | g | 9 15MHZ + 1.70MHz
115 -9.8 -53 -2.3
1.45MHz attenuation ATTw | ATTe | ATTwe [ ATTNG | gp | g 45MHZ + 1.70MHz
1.45 -8.1 -5.0 -25
1.70MHz attenuation ATTh — — AT dB | 1.30MHz + 1.70MHz
1.70 -30.0
NTSC Rch
. . 1.30MHz + 1.70MHz
1.70MHz insertion loss ATTnre -15.3 -123 -9.3 dB EM ALC ON
1.55MHz attenuation ATTwe | ATTnee | ATTire | ATTNRC | yp | 4 55MHZ + 1.30MHz
155 —-8.8 -57 -34
1.85MHz attenuation ATTwe | ATTwee | ATTire | ATTre dB | 1.85MHz + 1.30MHz
185 -95 -4.7 -14
1.30MHz attenuation ATThr — — | ATTwe | gg | 1.30MHzZ + 1.70MHz
1.30 -30.0
PAL Lch
1.40MHz insertion loss ATTec -12.9 -9.9 -6.9 dB 1.40MHz + 1.80MHz
1.80MHz attenuation ATTe — — ATTeie dB | 1.40MHz + 1.80MHz
1.80 -30.0
PAL Rch
1.80MHz insertion loss ATTprrc -143 -11.3 -83 dB 1.40MHz + 1.80MHz
1.40MHz attenuation ATTer — — | ATTeRe | g | 1.40MHzZ + 1.80MHz
1.40 -30.0
[FNORM - Hi-Fi recovery delay circuitd
Delay time from input of FM PB IN
(1.30MHz, 1.70MHz 1: 1 MIX)
Return delay time TenbLY 110 125 140 ms | 860mVe torise of ENVE OUT
AUDIO HEAD PULSE IN
: f = 30Hz, 5Vp-p, rectangular wave
[Envelope output circuit JINPUT: FM PB IN, OUTPUT: ENVE OUT)
0dB = 660mVe-r, 1.3MHz&1.70MHz MIX input
Envelope output level SPO VENVSPO — 0 100 mVv No signal, STANDARD MODE
Envelope output level SP1 VENVSPL 2.08 2.58 3.08 Y Vin = 0dB, STANDARD MODE
Envelope output level SP2 VENvspP2 3.70 3.95 4.20 \% Vin = + 10dB, STANDARD MODE
Envelope output level EP1 VENVEPL 1.96 2.46 2.96 \% ViNn =—4dB, + 4dB MODE
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Parameter Symbol ‘ Min. ‘ Typ. ‘ Max. ‘ Unit ‘ Conditions

[Control system mode holding voltage[

CLOCK IN

L mode holding voltage Vsl 0.0 — 0.5 \% —

H mode holding voltage VHsH 25 — Vce \% —

DATA IN

L mode holding voltage VHeL 0.0 — 0.5 \% —

H mode holding voltage VHeH 25 — Vce \% —

MUTE CTRL

MUTE holding voltage VHaz2L 0.0 — 1.0 Y —

DC MUTE holding voltage VHz2H 3.9 — Vee Y —
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@®Measurement circuit
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@ Circuit operation
Function table
The BH7802K includes the following functions on one chip.

No. Block name Main function Pin number Power supply
UNREG-Vcc: + 10V
1 | Regulator * 5V regulator (Vee, Vee) 35~39,42 | UNREG-Vee: — 10V
- Anti-pop circuit (ANTI-POP) GND: 38
2 | 1’c BUS control - °C BUS data decoder 5~7 Vees (internal power supply)
GND: 7
33, 34, Vce (internally wired)
3 | Input switcher - TUNER (L, R, M) / LINE 1, 2 (L,R) / BS (L, R) switch 40,41 e (internally wired)
43, 44 .
GND: 38
1~3
- Line amplifier: + 9.8dB, + 10.3dB, + 11.3dB, + 15.0dB
- STEREO / LEFT /‘RIGHT/Q NORMAL switch Vee (internally wired)
] + MIX ON / OFF switch 27 ~30 ) )
4 | Output switcher M . VEee (internally wired)
ute switch 32 GND: 38
- MIXER amplifier for RF converter (with ALC function) ’
- BS/LINE2 through mode
- 20kHz line low-pass filter (secondary LPF)
+ 20kHz PNR low-pass filter (secondary LPF) 9-12 Vce (internally wired)
6 | PNR processor - PNR processor (MOA, CCA, WTNG, DET) 22~ 25 Vee (internally wired)
- Emphasis / de-emphasis (EMPH / DEEMPH) GND: 38
- Switching noise slope-control type differential compensation circuit
+ FM modulation circuit (VCO, DEV)
- FM demodulation / FM BPF MONITOR output switch (FMOUT SW))
:FM MIX1to 4, FM L, FM R, BPF L, BPFR
- Recording FM treble cutoff filter (FM LPF) 8 14 Vce: 18
7 | Modulator + Over modulation limiter (AUDIO LIM) 17’ 21 Vee (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.O.detector circuit (D.O. DET)
+ Auto FM detector circuit (noise detect method) (FM DET) Vce: 18
8 | FM detector control 1 Typ, + 10%, — 10% 14, 20 (internally wired)
- Envelope detector circuit (ENVE) GND: 15
- Hold pulse generator
+ FM bandpass filter (FM BPF) Vee: 18
9| FM BPF - NTSC / PAL switch function 13, 16, 19 GNb' 15

- FM input automatic level adjust circuit (FM ALC: ON / OFF)
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®Application example
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®Operation notes

5 £ E
g 3 8
(8]

Fig.2

1 Hi-Fi DET
1 AAA FLAG

FM PB IN

The VCO oscillation frequency and frequency deviation, and the BPF center frequency are directly influenced by the
temperature 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 characteristics (NTSC)  Fig. 4 FM BPF frequency characteristics (PAL)

®External dimensions (Units: mm)
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