Video ICs

system
BH7777AK

VCR Hi-Fi audio signal processing

The BH7777AK is a HiF | audio signal processing system |C comprised of a peak-noise reduction (PNR) processor, an
FM modulator/demadulator circuit, an input/output switch circuit, an autornatic FM detector circuit, an FM band-pass
filter, and & regulator circuit. The IC runs of a dual Fpower supply which allows a large reduction In the number of e-

_xternal components required.

@Applications
Video cassette recorders

®Features

1)Operates off dual powar supply which allows a large
reduction in the number of coupling capacitors requir-
ed. A built-in regulator makes it easy to construct a
power supply system.

2) Two input switch systems are provided (tuner and line).
LEFT/RIGHT/STEREO and HiFi/MIX/NORMAL
switches are built-in.

3)HiFi input has built—in ALC circuit.

4)The PNR processor and FM modulation/demodulation
circuit provide reverse characteristics at recording and
playbackto allow combined adjustment of FM deviation

and playback level.

5)Peak-level compression circuit suppresses abnormal
noise generation due to pulsating noise sources.

6)Switching noise is reduced by a slope—control type dif-
ferential compensation circuit. )

7)Built—in FM band-pass filter connects directly to the
playback amplifier and excels at attenuation of the other
channel. The FM recording output circuit has a high-
performance high-frequency cutoff filter that produces
a sine wave output. ‘

8)Built-in noise-detecting automatic FM detector circuit,

@Block diagram
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Video ICs BH7777AK

®Pin descriptions

Pin No. Pin name Function Pin Voltage 110 circuit
1 HiFi ALC HiFi audio ALC time constant setting. 0.0v EF (NPN) ~200Q
2,64 | LINE INL R tine input (L and R). GND bias resistor required. o.ov B (NPN}
343 |[NRTCL R PNR attack and racovary time setting. Attack R; 530Q, recovery —5.0V _
R:6.5k0.
4 5 | TUNER IN L, R Tuner input (L and R). GND bias resistor required. 0.o0v B {NPN)
6 42 | WING1 L, R Waiting characteristic setting. 0.0v 10k G
7,41 | WING2 L R Waiting high-frequency fima constant setting {(external C = 0.022 x F) 0.0v 1.1kQ
B, 40 [DCFBL, R PNR operating reference potential. 0.0v 11.5k0
9,39 [ NR EMPH L, R NR emphasis time constant setting. R = 18k, 5.6k (external C=0.01 uF) 0.0V -
10, 38 [ FM EMPH L, R FM emphasis time constant setting. R = 11kQ, 6.2k ({external C = 3300pF) 0.0v -
", 87| PNRI/O L R FENIIEF?SJ?T::;?SZ[QE]%‘J?&D;E:expanded input) 0oV EE E[F}:k (()NPN)
12, 36 | MODEM 1/0 L, R | MODEM inputioutput (EE: modulated input, PB: demodulated output) 25V Eg :‘,’:"‘(’NPN)
13 DEV ADJ. Deviation fine adjustment. - 8 (NPN}
14, 35 | GNDm (GNM) L, R GND for PNR and MODEM. Both L and R unconnected. 0.0V -
15, 34 | fo ADJ L, R VCO cortrol gurrant input. 2.5V EF (NPN)
16, 33 | Voow (VCM) L, R Ve for MCDEM. 5.0V -
17, 32 | HOLP2 L, R For connestion of slope control differential holding capacitor. o.ov EF (NPN) ~1k{
18, 31 | HOLD1 L, R For connection of previous value holding capacitor. 0.0V 2004
1030 | ) e P it o S vt Sion | EF W ~a00
o0 PLC L PLC time constant sefting. EE 32: EE : EF {NPN) ~50kQ
(F-NORMAL OUT) | FM detector signal output. 0.0V PB:EF (NPN)
21 GNDs (GNB) FM BPF GND. 0.0V —
A LTI =
23 Vees (VCB) FM BPF GND. 5.0V -
24 PB/EE CTAL EE mode/PB mode control. - B (PNP}
25 BPF o ADJ. FM BPF center frequancy adjustment. 1.8V EF (NPN) ~2000
26 PLC R PLC tima constant seﬂiqg. Attack R: 10k Q. o EE : 0.0V | EE:EF (NPN) ~10kQ
{CARRIER FILTER] |For connection of capacitor for FM detector carrier filter. PB:24Vv | PB.EF (NPN} ~400Q
7 | evomi oLy ol toma s oty e st - | orencomw
28 AHSWP (N Audio head switching pulse input. - B (NPN)
29 HOLD CT Hold time setting. - OPEN-C (NPN)
44, 46 | HiFi OUTL, R PNR audio outpu. 0.0v EF: (P-P)
45, 47 | HIFi INL R HiFi input for output switch. 0.0v 47k Q
48 L/A/ST CTRL LEFT/RIGHT/STEREQ switch control. - B (PNP)
49 H/M/N CTRL HiFiMIX/NORMAL switch control. - B (PNP)
50, 51 | LINE OUT L, R Line output. 0.0v 3300
52 MIX OUT Mixer amplifier outpwt for RF conventer. 0.0v EF {NPN)

* EF: emitter fcllower, P-P: push pull, B: base, and C: collector.
All numerical valuas ate slandardized values.
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Video I‘Cs BH7777AK
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@®Pin descriptions

Pin No. Pin name Funetion Pin Voltage 1O circuit
| MX AL Aack and recovery tme seting. 50V EF(NPN)~50002
54 NORMAL N Switch input for normal output 0.0v B (NPN)
55 Veo Vee regulator. 5.0V —
56 ERP Vee regulator error output. 5.0V C (NPN)
57 VREF P grzc c:hi :;;efrl?:;?ozﬁzltage. With power on detect and o 5V 10k 0
58 GND Inputfoutput switch GND. 0.0V -
59 ERM Ve regulator error output. —5.0V C (NPN)
60 Ver Ve regulator —5.0V -
61 MUTE CTRL Line output mute control input. - 3k (2.5V or more)
62 NORMAL OUT | Switch output for normal input 0.0v B (NPN}
63 INPUT CTRL TUNER/BIL/LINE input selection control - B {PNP)

* 1O circult; EF: emitter tollower, P-P: push pull, B: base, and C: collector.
Al numerical values are standardized values.

@Absolute maximum ratings (Ta=257C)
Parameter Symbol Limits Unit
' Vin | 24,25, 48, 49, 61,83 pin--+65 | v
Applied voltage Vi | BOpin- - —60| Vv
Vin | Other than the pins above: 460 | V
Power dissipation Pd 800" mw
Operating temperature Topr —10~70 C
Storage temperature Tstg —55 ~ 125 c

* When IC is stand alone, reduced by B.0mW for each increase in Ta of 1°C over 25°C. When
mounted on 70mm x 70mm?, t = 1.6mm glass epoxy PCB, Pd = 1.1W (reduced by 11mW for each
increase in Ta of 1°C over 25°C).

@®Recommended operating conditions (Ta=25T)

Parameter Symbol Limitg Unit
Power supply voltage UNREG - Voo 7.0~ " v
Power supply voltage UNREG - Vee 70~" v

* The built-in regulator in this IC outputs +5,0V from pin 55, and -5.0V from pin 60. The supply
voltage range given above is the voltage to be applied to UNREG Ve and UNREG Ve pins in the
test circuit to oblaln regulator output. Theretors, the upper limit of the voltage range is sat by the
externally connected transistor that forms the regulator circuit, and not by the IC itself, Note, also,
that the lower limit will change depanding on the valua of the resistor connected betwesen the
collector and base of the transistor,
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Video ICs

BH7777AK

@Input/output circuits
PB/EE CTRL

18k % }
()

wy N[

o Rakdnny

INPUT CTRL

Veo
4k
15k % 10k
32k ﬁl j 2K _
19k$ ﬁ |/{
Vee

MUTE CTRL

GND

GND

Voo

2.5v

GND

@Electrical characteristics

HiFi / MIX / NOMAL CTRL

A\

32k

LEFT /RIGHT / STEREC CTRL

; ()

15
“f oS

FNORM DLY

19

Jg La TR
kg r

-\

~
Vee

GND

Vee

16k

34k

Vee : GND

+ Unless otherwise specified, the following measurement conditions apply:

UNREG - Vce=+10V
UNREG - VEe=-10V

Ta=25C

{nput control {INPUT CTRL pin 83) : all mode
HiFi/MIX/NORMAL controt {H/M/N CTRL pin 49} : High (HiFi}
LEFT/RIGHT/STEREC control (L/R/ST CTRL pin 48) : Low (STEREQ)

MUTE control {MUTE CTRL pin &1) : Low (MUTE)

Forced NORMAL control {FNORM CTRL pin 27) : Pulled to Vec via R {330k Q)
PB/EE control (PB/EE CTRL pin 24) : High (EE})

% With regard to the control system voltages, refer to the mode holding voltage range.,

Signal frequency f=1kHz

MODEM carrier frequency NTSC L channel 1.30MHz
MODEM carrier frequency NTSC R channel 1.70MHz
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Video ICs BH7777AK
“

®Elsctrical characteristics

Paramater | Symbol | Min. I Typ. | Max. } Unit , Conditions
{REGULATOR}
EE Circuit current {+ supply) lgP REC 238 318 42.4 mA EE mode, no input
P8 Circuit current (+ supply) lop P8 335 447 59.6 mA PB mode, no input, FNORM
EE Circuit current (- supply) lom REC 9.0 120 16.1 mA EE mode, no inbui
PB Circuit current (- supply) lamee 91 121 16.2 mA PB mode, no input, FNOFRM
Regutator pin voltage (+) Ve 4.65 5.00 5.35 v
Ragutator pin voltage {-} Vee —5.33 -4.98 —4.63 v
{EE THROUGH)
{(INPUT :TU L/R IN, LINE L/R IN, QUTPUT : LINE L/R OUT) .
Line output level (Typ.) Voee —8.1 -84 —71 dAv Viv=—20dBY
Distortion THDee - 0.015 0.070 % Vin=—20dBV *'
Maximum output level Vouee 9.2 10.7 - dBv THD=1% *1
ALC lavel Ve 4.6 6.1 76 dBv Vin=-3dBV, single channal input
Output residual noise Vonee - =950 | —90.0 dBv Rg=1k{} *?
Crosstalk CTee - - —78.0 dBv Vin=—12dBY *2
Muting level MTee - —116.0 | —95.0 dBv Vin=—12dBV *?

{INPUT : TUL/R IN, LINE L/R IN, QUTPUT : NORMAL OUT}

Normal out output lavel Vowss | =205 | —200 [ =195 | dBV | vw=—20dBV, simultaneous L & R input
_ X AR
(INPUT ZTU L/R IN, LINE L/R IN, QUTPUT : MIX OUT)
Output level Vomix -89 —-78 —6.9 dBv Vin==—20dBY, simultaneous L & R input
MIX ALC lave! VaLomix —54 -39 —2.4 dBY Vin=—14dBV, simultaneous L & R input
’ {PNR ENCODE MODE}
(INPUT:TU L/R IN, LINE L/R IN, QUTPUT : PNA L/R OUT)
Encode output level VoEne —=16.5 —155 —145 dBv Vin=—20dBY
Compression characteristic CMP . —267 | —250 —23.3 dB Vin=—20dBY to—70dBV, output level difierential
Encode distortion THDene - 0.15 0.35 % Vin=—20dBV *'
Output residual noise Vonenc - —59.0 —54.0 dBY Rg=1k( *2
{PNR DECODE MOQDE}
(INPUT : PNR L/R IN, OUTPUT: LINE L/R OUT}
* Quiput voltage leval Vopee -1 —76 —6.1 dBy Vine=—15.5dBV
Expansion characteristic EXP —B2.7 =505 —48.3 dB Vin=—15.5dBV to—40.5dBV, output lavel differential
Decode distortion THDoec - 0.06 0.20 % Vin=—15.5dBY *'

*®1 DW= 04~30kHz
*2 DIN AUDIO
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Video ICs’ BH7777AK

Parameter ‘ Symbol | Min. l Typ. | Max. i Unit | Conditions

{MODEM REC MODE}
{INPUT : TU L/R IN, LINE L/R IN, OUTPUT : FM REC L/R OUT)

Carrier setting Leh RoL 12.6 15.0 17.4 kQ No signal
resistance Rch For 9.6 11.5 13.4 kQ
‘ Leh DEV 43.2 49.2 55.2 kHz
z;i?;%n: Y - Vin (TU, LINE IN}) =—20dBV
Rch DEVA 43.2 49.2 55.2 kHz .
FM output Leh VorML 325 370 425 mve-p
level Reh Vormr 320 365 420 | mvee

{MODEM PB MODE}
(INPUT : FM PB IN, OUTPUT : LINE L/R QUT)
Carrier setting resistance, after BPF 0 frequency adjustment, Vin = 660mVe-r, 1.30MHz, 1.70MHz MIX IN

Demodulated Leh Von. —96 | —76 | 756 | dBV DEV==+50kHz
output level Rch Voon —96 | —76 | —56 | dBY

Demodulated Leh THDoL - 0.10 0.35 % DEV==+50kHz
distortion 1 Rch THDoA - 010 | 035 % |
Demodulated Lch VonpL - —97.5 | —87.0 [ dBVY | Unmodulatad
noise level Reh Voron — | —o75] —870 | dBV | *?

{Recording — playback total characteristics)
(REC--INPUT : TU L/R IN, LINE L/R IN, OUTPUT : LINE L/R OUT)
(PB--INPUT : FM PB IN, QOUTPUT LINE L/R OUT}

EE mode; Vin=—20dBV. RO adjusted tor EE

Ir_;r;g r%?;‘;:," Leh VreL —12 | 00 12 9B | mode.PB mode: Input FM PB IN=660mVr.»
playback level EE/PB line out level difference for L,
. _ R MIX IN, frequency deviation as for EE
difference Rch VreR 1.2 0.0 1.2 dB (DEV.), Viv=—20dBY.
{FM BPF}

(INPUT : FM PB IN, OUTPUT : BFF MONITOR L/R)

f=1.505MHz, Vin=200mVe-p
R and L output level the same.

BPF center frequency

setting resistance value Roarr 19.6 &2 308 k2

Leh, Rch mix input signal level, 660mVe.¢ (ratio 1:1}

NTSC Leh

1.30MHz insertion loss ATTne —i41 | —111 —8.1 dB 1.30MHz+1.70MHz FM ALC ON
. . ATTn ATTne

1.70MHz insertion loss 170 —300 dB 1.30MHz+1.70MHz

NTSC Rch

1.70MHz insertion loss AT TnrRe —153 | —123 —9.3 dB 1.30MHz=4-1.70MHz FM ALC ON
. . ATTnR ATTnRe

1.30MHz insertion loss 130 —30.0 dB 1.30MHz+1.70MHz

*1 B.W.= 0.4~30 kHz
*2 DIN AUDIO
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Video ICs BH7777AK

®Elecirical characteristics

Paramater | Symbel | Min, | Typ. I Manx. | Unit \ Conditions
{DO detector circuit)
DO detector level | Vooo | 765 | 82.5 ‘ 88.5 ‘ dB p ‘ Input leve! to give DO due to attenuation.
{Hold pulse generation circuit}
Hold delay time T DHOLD - 892 130 | S | Time from A.H. PULSE edge to HOLD start.
Hold time Azwow | 555 | 685 | B15 | uS
{Control system mode holding voltages
PB/EE CTRL '
EE holding voltage Vew | 380 | — | Vec | V | PBFEE.CTRL:H
BPF MONISTOP holding voltage | Viaem [ 2256 | — | 285 v PB/EE CTRL:M, H
PB holding voltage Vol 0 - 0.90 v PB/EE CTRL:L
iINPUT CTRL
TU holding voltage Vheat 0 — | 050 v INPUT CTRL2 . L
TU (BIL) holding voltage Vigm | 2.25 - 285
LINE holding voltage Ve | 390 | - Ve v INPUT CTRL1 :L
H/MIN CTRL
HiFi holding voltage Vheen | 3.90 - Ve
MIX holding voltage Vi | 2.25 - 285
NORMAL hotding voltage VhasL 0 - | 090
L/R{ST CTAL '
STEREO holding voltage Vi, -+ 0 - | 090
Reh holding voltage View | 225 | — | 286
Leh holding voltage Vi | 3.90 - Voo
MUTE CTRL
MUTE Vi | 0 = | 100
DC MUTE Vi | 380 | — Vo
FNORM CTRL
FNORM holding volage Vhaa 0 — | 200 v
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@Measurement circuit

Video ICs
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Video ICs BH7777AK
m

1-1 Function table ‘
-The BH7777AK IC incorporates the following functions.

No. Block name Main furiction Pin number Power supply
UNREG—Vge © +H10V

* =5V ragulator (Voo and Ves

1 Regulator Sl Ami-pu% circuig @ ) 55~B0 UNREG—VEe | —10V

‘ GND : 58P

* TUNER/LINE switching circuit '

2 | input sitcher + TUNER/BILINGUALILINE switching circuit 12,45, |y (ntemally connacted)
* Norrnal out terminal 62~64 GNB% ggg:rna y connected)

« ALC amplifiar
« Ling out; 12dB (LINE AMP)
+ LEFT/RIGHT/STEREOQ switching circuit

. + HIFMIXAORMAL switching circuit *+Vos (iemally connacted)
3 | Output switcher « Normal in 9 ) 44~54, 61 ~Vee (internally connected)
+ Mute switch GND: 58P

+ AF mixer amplifior with ALC {MIX AMP)
+ 2DkHz line low-pass filter (20kHz LPF) Ve (int

- PNR processor (MOA, CCA, WTNG, DET) g6~z | Ty ((I'm::r'::,',';’ sl
* Fixed emphasis/de-emphasis (EMPH/DEEMPH) 3643 GND: 58P

+ Switching noise stops control-type differential compensation circuit '
* FM modulator/demadulator circuit

» Racording FM high-frequency cutoff filter (FM LPF)

4 | PNR processor

Modulation/ L 13~19 Vee 16, 33P
5 | + Over-modulation limiter (AUDIO LIM) - oy
demodulation + BLC circuit (PLC) 30~35 GND : 14, 35P
+ Playback FM limiter (FM LIM}
+ D.0. detect circuit {D.Q. DET) Veo * 16, 33P
8 | FMdetector control | - Noise-detact method automatic FM detector circuit (FM DET) 20,26~20 | oon 250
* Hold pulse generator T
7 | FM BPE = Lch and Reh FM band-pass filter 19, 30 Veo - 23P
* Input level adjustment circuit (FM ALC) 21~23,25 GND : 21P

1-2 HiFi and normal audio system flowchart

— ¢ LINE QUT

t——=F . NCAMAL OUT

AUDIO HEAD SW.
PULSE IN

AFM HEAD
REC CURRENT] . }
AMP P

....PREREC IC

Fig.2
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Video ICs : BH7777AK

2. Signal flow and level diagram
2-1 HiFi audio signal flow for recording (EE through)

RECRODING MODE .40 _‘_% %9.39 1098
| unewrn :
8.2 " T I {12, 38 T i
T (=20.00Bv) INPUT H i H
i — M>RESS i 19, 30
o i TUNERL/R sw pomeRE N s H PEV H ¥eo H -PF I ’ Fi REC OUT
T | SRS S—

4+ 7 —BOKHzZ daw.) |

{ INPUT W

MODEM |

.................................. N g;;éow‘ Ly Pri e S ;rzuzag:ﬁiu
_N‘;%_ ~ E1, 50
F-r:‘ oUTPUT T LINE OUT
TR sw ;
"o iX ouT
NOF:M lNi H
CUTPUTSW

2-2 HiFi audio signal flow for playback
PLAYBACK MODE

LINE OUT i
50,517 LT UT
MIX OUT sw !
52 54
: ! INOAM IN
: OUTPUTSW !}
. e
Fig.4

2-3 HiFi audio level diagram

Signal levels for the signals passing through the blocks are shown below (for recording and playback).
+ f=1kHz and standard level.

RECOADING MODE _ PLAYBACK MODE
5E 5
z o 5 é = g
[ =
EEE o Y
x S0 | =]
, -10.0
= 0 T ~ 0
. —B.0
B | AC8EJES B [CiBETisg—~0 —78
- —105 =105y
- -2 1
E [NCISE LEV.) E
- 1% [NOME 1Ev]
[ 1 A PPPPRUN! RPN T A
2 ES
2] 2]
@ —85.0 w L
—100 —100 - —97.5
1 1. ) 1L 11 Il I—I I 1 1ol L1 14 11 Lol 1.
INFUTS® LFF PNA_ ATT EMPH AUDIO  LINE LPF HOLD AMP DE LPF PNA_LINE
[ENC][—5dB] LM AMP AMP EMPH [DEC] AMP
Fig.5 Fig.6
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@Control terminals

3-1 Control terminals

*The IC has the following six control terminals.

1)Recording/playback control (PB/EE CTRL: pin 24) EE, PBF and MONITOR OFF modes can be set.

Mode Control signal Notes
PB L PB mode
BPF MONI OFF M PB mode, BPF MONITOR output off
EE H EE mode

2)Forced normal control (FNORM DLY: pin 27}
During playback, regardless of the line output mode setting, it is possible to force the output switch to the normal output
mode setting (except when mute is “H” ).

Moda | Control signal Notas

FNORM | H (OPEN} | Follows the detect state of the auto FM detect circuil.

FNORM

L Forced normal,

Note: This is also used for the time constant setiing function for the automatic FM signal detector
circuit (FNORM DLY), when a fime constart circull is connecled, leave FNORM made open.

3)Output switch HiFI/MIX/NORMAL control (H/M/N CTRL: pin 49)
Qutput switcher HiFi/MIX/NORMAL switching,

Mode Control signal Notes
NORMAL L NORMAL modse

MIX ha HiFi + NORMAL mode
" HiFi H HiFi mode’

4)Output switch LEFT/RIGHT/STEREOQ control (L/R/ST CTRL: pin 48)
Qutput switcher LEFT/RIGHT/STEREQ switching.

Mode Control signal Notes

STEREO L LINE CUT L: Lch output, LINE OUT R: Rch output
RIGHT M LINE QUT L: Reh output, LINE OUT R: Rch output
LEFT H LINE OUT L: Leh output, LINE OUT R: Leh output

5)Mute control (MUTE CTRL: pin 61}
Stops line output and MIX output.

Mode Control signal Notes
MUTE L
MUTE H Ling mute and DC mute oparates.

Note: Bs cartain to set mute 1o H at power on and power oll.

8)Input control {INPUT CTRL: pin 63)
Input switcher LINE/BILINGUAL/TUNER switching.

Mode | Control signal Notes
TUNER L HiFi : TUNER L/R, NORMAL OUT : TUNER L+R
TU (BIL) M HiFi : TUNER L /R, NORMAL OUT : TUNER L
LINE H HiFi ! LINEL /R, NCRMAL OUT : LINE L+R

RONM 155
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BH7777AK

@Application example

LEFT /AIGHT / STEREQ

HiFi / MIX / NORMAL

LINE QUT R
LINE OUT L
MIX OUT

NORMAL IN

UNREG Vcc

GND
UNREG Vee

MUTE

3.3

33 u

Lo s

334

22y
to] adj (Ron)
7] [36] [o5] [3¢] [35]

NORMAL QUT
LINE /8IL f TUNER

LINE IN R

LINE IN L

2.2M

=R A

2|12

TUNER IN R

][

T gt

<

TUNER IN L

L]

%“%@n +|z[£|u n5|_1_|
SEU N

3 | vk L e
[] S (2] -k
R 1500p, R | 220k
—o— {8 <] EMPH n——i—k
R [t ouTryT LPF - PNR 0.0C o £80p o
1500p W MOGEM 124 L aprwom
— < we I mHhea] |
47y 0= | M L :
v:m—@f-@— . sHwP | I E; 122;&‘“ £] AUDIO HEAD SW IN
__umEA__l i GE_";,J' H——% | I8
FMDET 3 p c
1 55— [e8]——F ] FM REG QUT
= — 0% IR
PBJEE R
et A {57 -1 i PB/EE
33y alk REC BPF | | veefm
“EEEF
A o | Ex 1y 1 FM PB IN
ot & & é
:EEW - PB 7 ’ 8
= " 7F} 1 F - NOMAL QUT
] (. | so—yathirk T
= N MODEM EE [ ez o
LPF - PNR == saop
BPF MON!
Bl INPUTSW ] 12 —* w
AL L e
voo He
1 i/ o e

@Operation notes

Fig.7

The VCO oscillation frequency, frequency deviation, and BPF center frequency are all directly affected by the temp-
erature characteristics of the adjustment resistor, For this reason, use a metal film resistor.
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@®E ectrical characteristic curves

00

=10

//‘

o4

PNR 1/0 OUTPUT LEVEL : Vo=nc (dBY)

=50

—80 —70 —B80 —50 —40 —30 —20 —10 00 10
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Notes

The contents described in this catalogue are correct as of March 1897.

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 rééult of use without verification of the specifications, ROHM CO., 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 are intended only as illustrations 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 other 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,
Upcn 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 controlled
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 ordin'ary 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

* It is 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 cur sales representatives to ascertain whether any product is
classified as a strategic material. '




