HA12192F/HA12197F/HA12212F Series

Audio Signal Pocessoffor Car Deck
(Decode only Dolby Bype NR with PBAMp.)

HITACHI

ADE-207-167D (2)

5th Edition
Jun. 1999

Description

HA12192F/HA12D7F/HA12212F riesare dicon morolithic bipolar ICs providing Dolby noise
reducton yystem*, musc sensor, B equalzer ystem n one chp.

Functions

e PBequalizer x 2 chanel
e Musicsensor x 1 chanel
e Decode onl Dolby B-NR x 2 chanel

Note: HA12197F sriesis not built in Dolby B-NR.
Features

« Differenttypeof PB equaizer chaaceristics selecion (12Qu / 70u position) is awilade with fully
electonic cantrol switching built-in.

« Chargealle to Forward, Rewerse-mode for PB hreadwith fully electonic control switching built-in.
< Available b changemusc snsng level by external resstor.

« Available b changdrequencyreppong d musc £nor by exernal capadior.

¢ NR ON/OFF fully electonic cantrol switching built-in. (HA12192-/HA1221 % seies aly)

* Available to conneatlirect with MPU.

e HA12192Fseries HA12197F seriesand HA12212Favailable © allow comnon FCB desgns

* HA12212Fonly changeshy packae from HA12192F series It isthe ssme ekctical characegristics
that HA12192Fseries

*

Dolby is a rademak of Dolby Laborabries Licensng Corporaion.
A license fom Doalby Laboratories Licersing Corporation is required for the use d this IC.

o
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HA12192F/HA12197F/HA12212F Series

Ordering Information

Function Operating Voltage

Product Package PB-OUT Level PB-EQ Dolby B-NR  MS Min Max
HA12192F FP-28TB  300mVrms O O O 6.5V 15V
HA12197F O X O

HA12193F 387.5mVrms (@) ©) (@) 6.8V
"HA12198F 0 x 0

HA12194F 450mVrms O O O 7.2V

HA12199F O X O

HA12212F FP-40B 300mVrms O O O 6.5V

Note: These ICs are designed to operate on single supply.
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HA12192F/HA12197F/HA12212F Series

Pin Description and Equivalent Circuit (V.. = 9V, single supply, Ta 25°C, No
signal, The value in the table shhdypical value)

Pin No.
FP-28TB  FP-40B Pin Name Note Equivalent Circuit Description
13 19 MSI V=V_/2 MS input *1
Ril [ Ri2

HA12192/ | 0 [100k

314

HA12212F

HA12197

HA12198 [22.6K77.4k

HA12199 [33.3K{66.7K
18 28 DIN (L) V=V_/2 Deck input

\%
100k
Vec/2

3 3 DIN (R)
16 ¥ 22 DET (L) V=25V Vee Time constant pin

for rectifier

—AAN—
vO—
GND

5 *2 9 DET (R)
23 33 RIP V=V /2 Ripple filter
6 * 10 BIAS V =0.28V Dolby bias current

input

\%
GND
Note: 1. MS: Music Sensor
2. Non connection regarding HA12197F series.
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HA12192F/HA12197F/HA12212F Series

Pin Description and Equivalent Circuit (V.. = 9V, single supply, Ta 25°C, No
signal, The value in the table staypical value) (cont)

Pin No.
FP-28TB  FP-40B Pin Name Note Equivalent Circuit Description
12 18 MSDET | = OpA Time constant pin
for rectifier
17 23 PBOUT (L) V=V./2 Vee PB output
\Y
GND
4 8 PBOUT (R)
14 20 MAOUT V=V._/2 Vee MS amp. output *'
Y
GND
26 38 VREF Reference output
19 29 EQOUT (L) Equalizer output
2 2 EQOUT (R) (120p)
Note: 1. MS : Music Sensor
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HA12192F/HA12197F/HA12212F Series

Pin Description and Equivalent Circuit (V.. = 9V, single supply, Ta 25°C, No
signal, The value in the table staypical value) (cont)

Pin No.
FP-28TB  FP-40B Pin Name Note Equivalent Circuit Description
20 30 M-OUT (L) V=V_/2 Vec  Equalizer output
(70u)
\Y
GND
1 1 M-OUT (R)
11 17 V. V=V, Power supply
— 35, 36 TAB V=0V GND pin
— 4567, —— — NC pin
15,16,24,
25,26,27
24 34 FIN (L) V=V_/2 - Equalizer input
(FORWARD)
Y
25 37 FIN (R)
22 32 RIN (L) Equalizer input
27 39 RIN (R) (REVERSE)
21 31 NFI (L) Negative feedback
28 40 NFI (R)
7 * 11 NR OFF / | = 20pA | Mode control input
ON
22k
100k
* ‘ GND
GND
8 12 120/ 70
9 13 F/R
Note: 1. Non connection regarding HA12197F series.
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HA12192F/HA12197F/HA12212F Series

Pin Description and Equivalent Circuit (V.. = 9V, single supply, Ta 25°C, No
signal, The value in the table staypical value) (cont)

Pin No.
FP-28TB  FP-40B Pin Name Note Equivalent Circuit Description
10 14 MSOUT | = OpA O MSVce  MS output (to MPU)
O] .
200
GND
15 21 MSG,, V=V_/2 D MS gain terminal **
e
Note: 1. MS : Music Sensor
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HA12192F/HA12197F/HA12212F Series

Block Diagram

HA12192F Series
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HA12192F/HA12197F/HA12212F Series

HA12197F Series
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HA12192F/HA12197F/HA12212F Series

HA12212F
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HA12192F/HA12197F/HA12212F Series

Functional Description

Power Supply Range

HA12192F sriesand HAR197F sriesare preided with thee line aitput level, vhich will permit
optimum averload margn for powe supply corditions. And hese sriesare defgned tooperateon sngle

supply only.

Tablel Spply Voltage Range

Product Single Supply
HA12192F, HA12197F 6.5V to 15.0V
HA12193F, HA12198F 6.8V to 15.0V
HA12194F, HA12199F 7.2V to 15.0V

Note: The lower limit of supply voltage depends on the line output reference level.
The minimum value of the overload margin is specified as 12dB by Dolby Laboratories.

Reference Voltage

The® devcesprovide te referencevoltage of haff the suppy voltage hatis the sgnalgrounds Asthe
peculiarity of hes devicesthe capacitofor the rpple filter isvery small aboutl/100compaed with their
usualvalue. The blbdck diagram s shown asfigure 1.

@ Vee >—[> MS block

{> L, R channel
EQ block

***************************************************

. > L channel :
Dolby block !

F+

. > R channel
Dolby block

Note: HA12197F series is not built-in Dolby block.

—[> : internal reference voltage

Figurel TheBlock Diagram of Reference Supply Voltage
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HA12192F/HA12197F/HA12212F Series

Operating Mode Control

HA12192Fsriesand HA12197F seriesprovidesfully electonic switching crcuits. And eab opeating
mode catrol are ontrolled by paralel dat (DC voltage).

Table2 Threshold Voltage (V.,)

Pin No. Lo Hi Unit Test Condition

7.8, 9 -0.2t0 1.0 3.5t05.3 \Y Input Pin Measure

2o

Table3 Switching Truth Table

Pin No. Lo Hi

7+ NR-OFF NR-ON

8 120p (NORMAL) 70u (MATAL or CHROME)
9 FORWARD REVERSE

*1. Non connection regarding HA12197F series.

Note: 1. Each pins are on pulled down with 100kQ internal resistor. Therefore, it will be low-level when
each pins are open.
2. Over shoot level and under shoot level of input signal must be the standardized.
(High: 5.3V, Low: —0.2V)
3. Reducing pop noise is so much better for 10kQ to 22kQ resistor and 1uF to 22uF capacitor
shown figure 2.

Input Pin - 1 t5 22kQ
MPU

+
1to 22pF

Figure2 Interfacefor Reduction of Pop Noise
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HA12192F/HA12197F/HA12212F Series

Input Block Diagram and L evel Diagram

PBOUT Level

HA12192F/HA12197F : 300mVrms  (-8.2dBs)
HA12193F/HA12198F : 387.5mVrms (—6.0dBs)
HA12194F/HA12199F : 450mVrms  (—4.7dBs)

30mVrms
(-28.2dBs)

Input Amp.

NR circuit*1]——QO PBOUT

ﬁ :‘ RIN
0.6mVrms

[
‘ |
| (-62.2dBs) l
S VREF i
W J :
FIN :
ol )

Note: 1. HA12197F series is not built-in Dolby B-NR. The each level shown above is typical value

when offering PBOUT level to PBOUT pin.
(EQ Amp. G, = 40dB, f=1kHz)

Figure3 Input Block Diagram

Adjustment of Playback Dolby L evel

After replace B andR6 with a half-fix volume d 10kQ, adpst playbackDolby level.
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HA12192F/HA12197F/HA12212F Series

The Sensitivity Adjustment of Music Sensor

Adjusting MS Amp. gain by external resistar, the semitivity of music sesor canset p.
The musc £nwor blodk diagam s shown infigure4, and frequency reponse is shown in figures.

REP SER
SER/REP mode mode
Vee D Vce
A
R11 *C6
cs 330kQ 0.33uF
0.01pF (T }?)
MSI | MS
DET
*

— DET

Micro
computer

fa fa
GV2 777777 I I .
Repeat mode
Gy
[dB] f i
1 2
le 777777 N N e - T | — - = -
Search mode (FF or REW)
10 100 1k 10k 25k 100k

f [Hz]

Figure5 Frequency Response
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HA12192F/HA12197F/HA12212F Series

Product GIA ATT G/JIA +ATT
HA12192F series 20dB 0dB 20dB
HA12197F 20dB 0dB 20dB
HA12198F 22.2dB —2.2dB 20dB
HA12199F 23.5dB -3.5dB 20dB

1. Search modé¢FF or REW)

90k
= + +

1
[P T
17 2n-CEXL-REXL

2. Repeatmode
90k

Gy, =GyIA +200g (1 +7) +ATT [dB],

_ REXL-REX2
" REXL+REX2

fe 1
37 2n-CEX2-REX2

G, IA: Input Amp. G, = 20dB

+ATT [dB]

HZ4, f,=25k [HZ

Hd, f,=25k [HZ

The semitivity of music sesor (S) is canputed by the formula mentioned below.

3

* 2
S=- (Gv*l — 20log 13?’00*) =127-Gy [dB]

Note: 1. Search mode: (3, Repeatmode:G,,
2. Standard ével of DIN pin (Dolby level)
3. Standard sndng level of musc snsor

Item REX1, 2 CEX1, 2 iz f, f, . S (one-side channel)
Search mode  24kQ 0.01pF 33.5dB 663Hz 25kHz —14.8dB
Repeat mode  2.7kQ 1uF 51.6dB 58.9Hz 25kHz -33.0dB

Note: S is 6dB down in case of one-side channel. And this MS presented hysteresis lest MSOUT terminal
should turn over again Hi level or Lo level, in case of thresh S level constantly.
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HA12192F/HA12197F/HA12212F Series

Music Sensor Time Constant

(1) Sensng no sgnalto signal (Attack) s deermined by C6.

0.01uF to 1uF capacitor ® can be aplicable.
Sensing no signal to signal = C6 x 45000 (sec)

(2) Sensng sgnalto no sgnal (Recovery is deerminedby 6 ard R11, howeve preceling (1), 100kQ to

1MQ R11 can beappicabk.
Sensing signal to no signal = C6 x R11 (sec)

Music Sensor Output (M SOUT)

As for the internal circuit of musc sensor block, musc sensor outputpin is comectd b the collecor of
NPN type directly, therefore, autput level will be “high” when sersing no signal. And output level will be

“low” when £ndng sgnal

Connecton with microomputer, deggn|,_at 1mA Typ.

DV — MSOUT,  *
| L= R L

*MSOUT,,: Sendng sgnal (alout 1V)
Note: Supply voltage of MSOUT pin mug be kssthan V_ voltage.

The Tolerances of External Componentsfor Dolby NR-Block (Only HA12192F Series)

For adequat Dolby NR tracking repons, ke exernal componens shown below.

0.1pF

gtlo%
o ae—---,
: DET(L) :
! HA12192F series
BIAS DET(R) !
) ()—---

R8 304
18kQ 0.1yF

+2% ; +10%

Figure6 Tolerance of External Components
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HA12192F/HA12197F/HA12212F Series

Absolute Maximum Rating (Ta=25°C)

Item Symbol Rating Unit Note
Supply voltage V.. Max 16 \%
Power dissipation Pd 400 mw Ta<85°C
Operating temperature Topr —40 to +85 °C
Storage temperature Tstg —-55to +125 °C
Rev.5, Jun. 1999, page 16 of 89
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HA12192F/HA12197F/HA12212F Series

Electrical Characteristics HA12192F/HA12212F Series
(Ta = 25T, PBOUT Level 300m\msHA1212FHHA122125, 387.5mVrms (HA12193F),
450mrmgHA1219%F), V . =9.0V)

Item Symbol Min Typ Max Unit Test Condition Remark
Quiescent current Iy — 9.5 — mA NR-ON, 70y, No signal
Imput Amp. gain G A 19.0 20.0 21.0 dB Vin = 0dB, f = 1kHz
(HA12192F/HA12212F)
Imput Amp. gain G,A 21.2 22.2 23.2
(HA12193F)
Imput Amp. gain G,IA 225 235 245
(HA12194F)
B-type Decode boost DEC-2k (1) 2.8 4.3 5.8 dB Vout = -20dB, f = 2kHz
DEC-2k (2) 7.0 8.5 10.0 Vout = -30dB, f = 2kHz
DEC-5k (1) 1.7 3.2 4.7 Vout = -20dB, f = 5kHz
DEC-5k (2) 6.7 8.2 9.7 Vout = -30dB, f = 5kHz
Signal handling Vo max 12.0 13.0 — dB THD = 1%, f = 1kHz *1
Signal to noise ratio S/N 70.0 80.0 — dB Rg =5.1kQ, CCIR / ARM
THD THD — 0.05 0.3 % Vin = 0dB, f = 1kHz
Channel separation CTRL (1) 65 80.0 — dB Vin = 10dB, f = 1kHz DIN IN
CTRL (2) 50 60.0 — EQIN
PB-EQ gain G, EQ 1k 37.0 40.0 43.0 dB Vin = 0.6mVrms, f = 1kHz 120p
G, EQ 10k(1) 33.0 36.0 39.0 Vin = 0.6mVrms, f = 10kHz
G,EQ10k(2) 29.0 320 35.0 70
PB-EQ maximum output VoM 300 600 — mVrms  THD = 1%, f = 1kHz *1
PB-EQ THD THD-EQ — 0.05 0.3 % Vin = 0.6mVrms, f = 1kHz
Noise voltage level V, — 0.7 15 uvrms  Rg = 680Q, DIN-AUDIO
converted in input
MS sensing level Vo, -18.0 -140 -10.0 dB f = 5kHz
MS output low level Vo, — 1.0 1.5 \
MS output leak current lon — 0.0 2.0 HA
Control voltage V, -02 — 1.0 \
\ 35 — 5.3

Note: 1. V__ = 6.5V (HA12192F/HA12212F)
V.. = 6.8V (HA12193F)
V. = 7.2V (HA12194F)
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HA12192F/HA12197F/HA12212F Series

Electrical Characteristics HA12197F Series
(Ta = 25T, PBOUT Level, 300mmgHA1219F), 3875mVrmgHA12198F), 450m\mgHA12199F),

V.=9.0V)

Item Symbol Min Typ Max Unit Test Condition Remark

Quiescent current Iy — 4.7 7.1 mA 70p, No signal

Imput Amp. gain G A 19.0 20.0 21.0 dB Vin = 0dB, f = 1kHz

(HA12197F)

Imput Amp. gain G,A 21.2 22.2 23.2

(HA12198F)

Imput Amp. gain G,IA 225 235 245

(HA12199F)

Signal handling Vo max 12.0 13.0 — dB THD = 1%, f = 1kHz *1

Signal to noise ratio S/N 70.0 80.0 — dB Rg =5.1kQ, CCIR / ARM

THD THD — 0.05 0.3 % Vin = 0dB, f = 1kHz

Channel separation CTRL (1) 65 80.0 — dB Vin =10dB, f = 1kHz DIN IN
CTRL(2) 50 60.0 — EQIN

PB-EQ gain G, EQ 1k 37.0 40.0 43.0 dB Vin = 0.6mVrms, f = 1kHz 120p
G,EQ10k(1) 33.0 36.0 39.0 Vin = 0.6mVrms, f = 10kHz
G,EQ10k(2) 29.0 320 350 700

PB-EQ maximum output VoM 300 600 — mVrms  THD = 1%, f = 1kHz *1

PB-EQ THD THD-EQ — 0.05 0.3 % Vin = 0.6mVrms, f = 1kHz

Noise voltage level V, — 0.7 15 uvrms  Rg = 680Q, DIN-AUDIO

converted in input

MS sensing level on -18.0 -140 -10.0 dB f = 5kHz

MS output low level Vo, — 1.0 15 \

MS output leak current lon — 0.0 2.0 HA

Control voltage V, -02 — 1.0 \
\Y 35 — 5.3

H

Note: 1. V. = 6.5V (HA12197F)
V.. = 6.8V (HA12198F)
V.. = 7.2V (HA12199F)
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HA12192F/HA12197F/HA12212F Series

HA12192F/HA12197F Series

Test Circuit
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HA12192F/HA12197F/HA12212F Series

HA12212F
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HA12192F/HA12197F/HA12212F Series

Characteristic Curves

HA12192F Series

Quiescent Current vs. Supply
Voltage (HA12192F/3F/4F)
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HA12192F/HA12197F/HA12212F Series

DIN Input Amp. Gain vs. Frequency (HA12193F)
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HA12192F/HA12197F/HA12212F Series

Decode Cut vs. Frequency (HA12192F)
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HA12192F/HA12197F/HA12212F Series

Decode Cut vs. Frequency (HA12194F)
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HA12192F/HA12197F/HA12212F Series

Maximum Output Level
vs. Supply Voltage (HA12193F)
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HA12192F/HA12197F/HA12212F Series

Signal to Noise Ratio
vs. Supply Voltage (HA12192F)
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HA12192F/HA12197F/HA12212F Series

Signal to Noise Ratio
vs. Supply Voltage (HA12194F)
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HA12192F/HA12197F/HA12212F Series

Total Harmonic Distortion T.H.D. (%)
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HA12192F/HA12197F/HA12212F Series

Total Harmonic Distortion vs.
Supply Voltage (2) (HA12193F)
]
——DIN — PBOUT
[ NR-ON
[ Vout =387.5 mVrms

_X_
- —e—
A

f=100 Hz
f=1kHz
f=10 kHz

0.1

Total Harmonic Distortion T.H.D. (%)

0.01

10 12
Supply Voltage (V)

14 16

Total Harmonic Distortion vs.
Supply Voltage (1) (HA12194F)
10 ——F——
I I I
+——DIN — PBOUT
[ NR-OFF
[ Vout = 450 mVrms

_><_
L —e—
A

f=100 Hz
f=1kHz
f=10kHz

0.1

Total Harmonic Distortion T.H.D. (%)

0.01

10 12
Supply Voltage (V)

14 16

Rev.5, Jun. 1999, page 29 of 89
HITACHI

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6183923/ha12192f.html

HA12192F/HA12197F/HA12212F Series

Total Harmonic Distortion T.H.D. (%)
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HA12192F/HA12197F/HA12212F Series

Total Harmonic Distortion T.H.D. (%)

Total Harmonic Distortion T.H.D. (%)
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HA12192F/HA12197F/HA12212F Series

Total Harmonic Distortion T.H.D. (%)

Total Harmonic Distortion T.H.D. (%)
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HA12192F/HA12197F/HA12212F Series

Total Harmonic Distortion vs.
Output Level (2) (HA12194F)
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HA12192F/HA12197F/HA12212F Series

Total Harmonic Distortion vs. Frequency (2) (HA12192F)
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HA12192F/HA12197F/HA12212F Series

Total Harmonic Distortion vs. Frequency (2) (HA12193F)
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HA12192F/HA12197F/HA12212F Series

Total Harmonic Distortion vs. Frequency (2) (HA12194F)
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HA12192F/HA12197F/HA12212F Series

Channel Separation vs. Frequency (R - L) DIN - PBout (HA12192F)
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HA12192F/HA12197F/HA12212F Series

Channel Separation vs. Frequency (R - L) DIN - PBout (HA12193F)
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HA12192F/HA12197F/HA12212F Series

Channel Separation vs. Frequency (R — L) DIN - PBout (HA12194F)
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HA12192F/HA12197F/HA12212F Series

Channel Separation vs. Frequency (R - L) Fin - PBout (HA12192F)
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HA12192F/HA12197F/HA12212F Series

Channel Separation vs. Frequency (R - L) Fin - PBout (HA12193F)
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HA12192F/HA12197F/HA12212F Series

Channel Separation vs. Frequency (R - L) EQFin - PBout (HA12194F)
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HA12192F/HA12197F/HA12212F Series

Crosstalk vs. Frequency (Reverse — Forward) PBout (HA12192F)
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HA12192F/HA12197F/HA12212F Series

Crosstalk vs. Frequency (Reverse — Forward) PBout (HA12193F)
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HA12192F/HA12197F/HA12212F Series

Crosstalk vs. Frequency (Reverse — Forward) PBout (HA12194F)
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HA12192F/HA12197F/HA12212F Series

Ripple Rejection Ratio vs. Frequency (HA12193F)
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HA12192F/HA12197F/HA12212F Series

Signal to Noise Ratio vs.
Supply Voltage (HA12192F)
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HA12192F/HA12197F/HA12212F Series

Total Harmonic Distortion T.H.D. (%)
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HA12192F/HA12197F/HA12212F Series

Total Harmonic Distortion vs.
Output Level (HA12193F)
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HA12192F/HA12197F/HA12212F Series

Total Harmonic Distortion vs.
Supply Voltage (HA12192F)
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HA12192F/HA12197F/HA12212F Series

Total Harmonic Distortion T.H.D. (%)
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HA12192F/HA12197F/HA12212F Series

Maximum Output Voltage Vomax (Vrms)
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HA12192F/HA12197F/HA12212F Series

MS Sensing vs. Frequency (HA12192F/3F/4F)
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HA12192F/HA12197F/HA12212F Series

Signal Sensing Time vs. Capacitance (HA12192F/3F/4F)
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HA12192F/HA12197F/HA12212F Series

* HA12197FSeries

Quiescent Current vs. Supply
Voltage (HA12199F/8F/7F)
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HA12192F/HA12197F/HA12212F Series

Input Amp. Gain vs. Frequency (HA12197F)
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HA12192F/HA12197F/HA12212F Series

Input Amp. Gain vs. Frequency (HA12199F)
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HA12192F/HA12197F/HA12212F Series

Maximum Output Level vs.
Supply Voltage (HA12198F)
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HA12192F/HA12197F/HA12212F Series

Signal to Noise Ratio vs.
Supply Voltage (HA12197F)
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HA12192F/HA12197F/HA12212F Series

Signal to Noise Ratio vs.
Supply Voltage (HA12199F)
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HA12192F/HA12197F/HA12212F Series

Total Harmonic Distortion vs.
Supply Voltage (HA12198F)
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HA12192F/HA12197F/HA12212F Series

Total Harmonic Distortion vs.
Output Level (HA12197F)
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HA12192F/HA12197F/HA12212F Series

Total Harmonic Distortion vs.
Output Level (HA12199F)
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HA12192F/HA12197F/HA12212F Series

Total Harmonic Distortion vs. Frequency (HA12198F)
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HA12192F/HA12197F/HA12212F Series

Channel Separation vs. Frequency (L — R) DIN — PBOUT (HA12197F)
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HA12192F/HA12197F/HA12212F Series

Channel Separation vs. Frequency (L —R) DIN— PBOUT (HA12198F)
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HA12192F/HA12197F/HA12212F Series

Channel Separation vs. Frequency (L — R) DIN - PBOUT (HA12199F)
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HA12192F/HA12197F/HA12212F Series

Channel Separation vs. Frequency (L— R) Fin =PBOUT (HA12197F)
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HA12192F/HA12197F/HA12212F Series

Channel Separation vs. Frequency (L = R) Fin =PBOUT (HA12198F)
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HA12192F/HA12197F/HA12212F Series

Channel Separation vs. Frequency (L — R) Fin -~ PBOUT (HA12199F)
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HA12192F/HA12197F/HA12212F Series

Crosstalk vs. Frequency (Forward — Reverse) PBOUT (HA12197F)
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HA12192F/HA12197F/HA12212F Series

Crosstalk vs. Frequency (Forward — Reverse) PBOUT (HA12198F)
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HA12192F/HA12197F/HA12212F Series

Crosstalk vs. Frequency (Forward — Reverse) PBOUT (HA12199F)
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HA12192F/HA12197F/HA12212F Series

Ripple Rejection Ratio vs. Frequency (HA12197F)
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HA12192F/HA12197F/HA12212F Series

Ripple Rejection Ratio vs. Frequency (HA12199F)
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HA12192F/HA12197F/HA12212F Series

Signal to Noise Ratio vs.
Supply Voltage (HA12198F)
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HA12192F/HA12197F/HA12212F Series

Total Harmonic Distortion vs.
Output Level (HA12197F)
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HA12192F/HA12197F/HA12212F Series

Total Harmonic Distortion vs.
Output Level (HA12199F)
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HA12192F/HA12197F/HA12212F Series

Total Harmonic Distortion vs.
Supply Voltage (2) (HA12197F)
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HA12192F/HA12197F/HA12212F Series

Total Harmonic Distortion vs.
Supply Voltage (2) (HA12198F)
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HA12192F/HA12197F/HA12212F Series

Total Harmonic Distortion vs.
Supply Voltage (2) (HA12199F)
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EQ-Amp. Gain vs. Frequency (HA12197F/8F/9F)
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HA12192F/HA12197F/HA12212F Series

Maximum Output Level vs.
Supply Voltage (HA12197F/8F/9F)
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HA12192F/HA12197F/HA12212F Series

MS-Amp. Gain vs. Frequency (HA12198F)
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HA12192F/HA12197F/HA12212F Series

MS Sensing Level vs. Frequency (HA12197F)
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HA12192F/HA12197F/HA12212F Series
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MS Sensing Level vs. Frequency (HA12199F)
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HA12192F/HA12197F/HA12212F Series

Sensing Time vs.
Resistance (HA12197F/8F/9F)
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HA12192F/HA12197F/HA12212F Series

Signal Sensing Time vs.
Capacitance (HA12197F/8F/9F)
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HA12192F/HA12197F/HA12212F Series

Package Dimensions

*0.17 £ 0.05
0.15+0.04

Unit: mm

1.0

0.575
0 -8

*Dimension including the plating thickness
Base material dimension

f
0.95 +0.10

0.50+0.10

Hitachi Code

FP-28TB

JEDEC

EIAJ

Weight (reference value)

0.2g

Unit: mm

0.25 + 0.05
0.22 +0.04 « ol
] [=1f=}
= o|o 1.0
o —
~ b _.0575
A —— C} o
olo 0 -8
* ¥
0.50 + 0.10 I
Hitachi Code FP-40B
JEDEC —
*Dimension including the plating thickness EIAJ Conforms
Base material dimension Weight (reference value)| 0.2 g
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HA12192F/HA12197F/HA12212F Series

Disclaimer

1. Hitachinether warrant nar grants licengs of any rghts of Hitachis or anythird party’s paent,
copyright, trademak, or other intellecual propery rights for informaion continedin this doaument
Hitachi bears ro responsibility for problems that may arise withthird party’s rights, including
intellectwal property rights, in conrnection with use d the information contained in this document.

2. Producs andproduct specificaionsmaybe sibjectto change vithout notice. Gnfirm that you have
received the latéproduct sandads or ecificationsbeore final desgn, purdhiase oruse.

3. Hitachi makesvery attempt tensre that itsproductsareof high quality andreliability. However
contact Hitachi s sales office beforausng the productin an applcation that demadsegpecally high
quality ard reliability or where its filure or malfunction may directly threatenhuman lif e or catse isk
of badily injury, such asaeropace, aemautics nuclear powe, conrbugion cantrol, transportation
traffic, sfety equipmentor medcal equipment for life sipport.

4. Design your @plicaion 9 thatthe pioductis used within the rargesguarateed ly Hitachiparicularly
for maximum rating, operating supply voltage range, heat ediation characterstics, irstallatin
conditionsard othercharacterisgcs. Hitachi bearsioregponsbility for failure or damage wheused
beyord the giaranted rarges Evenwithin the giaranteedarges consder normallyforeseable
failure raes or faiure malesin semicondictor devicesand employ systemic measiressuch asfail-
safes so thatthe equpment incorporatng Hitachiproductdoesnot cause bodly injury, fire a other
congquenitl damae due o operaton of the Htachiproduct

5. This prodictis notdesgned to beradiationredstant

6. No one ispermitted ¢ reproduce orduplicate, inanyform, the wiole orpart d this document without
written approval from Hitach.

7. ContactHitachis saes office for anyquesionsregading this documet or Hitachi semicondiuctor
products.
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