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Description

The HA12226F/HA12227F are silicon monolithic bipolar IC providing Dolby noise reduction system**,
music sensor system, REC equalizer system and each €l ectronic control switch in one chip.

Note: 1. Dolby isatrademark of Dolby Laboratories Licensing Corporation.

A license from Dolby Laboratories Licensing Corporation is required for the use of thisIC.
The HA12227F is not built-in Dolby B-NR.

Functions

Dolby B-NR*?>  x 2 channel
REC equalizer  x 2 channel
Music sensor x 1 channel
Pass amp. x 2 channel
Each electronic control switch to change REC equalizer, bias, etc.

Note: 2. TheHA12227F isnot built-in Dolby B-NR.

Features

)
Hitach?

REC equalizer isvery small number of external parts and have 4 types of frequency characteristics
built-in.

2 types of input for PB, 1 type of input for REC.

70u - PB equalizer changing system built-in.

Dolby NR** with dubbing double cassette decks.

Unprocessed signal output available from recording out terminals during PB mode.

Provide stable music sensor system, available to design music sensing time and level.

Controllable from direct micro-computer output.

Bias oscillator control switch built-in.

NR ON / OFF and REC / PB fully electronic control switching built-in.

Normal-speed / high-speed, Normal / Crom and PB equalizer fully electronic control switching built-in.
Available to reduce substrate-area because of high integration and small external parts.
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HA12226F/HA12227F

Ordering Information

Operating Voltage

Product Power Supply Range (Single Supply)
HA12226F 11.0Vto 15.0V
HA12227F 9.5Vto15.0V
Standard Level
Product Package PB-OUT Level REC-OUT Level Dolby Level
HA12226F FP-56A 580 mVrms 300 mVrms 300 mVrms
HA12227F O
Function

Music REC/PB
Product Dolby B-NR  REC-EQ Sensor Pass Amp. Selection ALC
HA12226F O O O ad O O
HA12227F X O d O d d

Note: Depending on the employed REC / PB head and test tape characteristics, there is a rare case that
the REC-EQ characteristics of this LS| can not be matched to the required characteristics because of
built-in resistors which determined the REC-EQ parameters in this case, please inquire the
responsible agent because the adjustment built-in resistor is necessary.

Difference of HA12215F and HA12226F/HA12227F

Tape Correspondence

Product Supply Voltage NORM CROM METAL
HA12226F/HA12227F Single supply voltage O ad X
HA12215F Split supply voltage O ad ad

Note: The HA12226F/HA12227F became single power supply for the HA12215F and deleted metal
correspondence. The HA12227F is not built-in Dolby B-NR.

Other characteristic aspects are similar as the HA12215F.
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HA12226F/HA12227F

Pin Description, Equivalent Circuit (V. =12V, A system of single supply voltage,
Ta=25°C, No Signal, The valuein the show typical value.)

Pin No. Terminal Name  Note Equivalent Circuit Pin Description
51 AIN (R) V=V, /2 PB A Deck input
\
100k
48 AIN (L)
53 BIN (R) PB B Deck input
46 BIN (L)
56 RIN (R) REC input
43 RIN (L)
5 EQIN (R) REC equalizer input
38 EQIN (L)
1% DET (R) V=27V Vee Time constant pin for
Dolby-NR
VW
VO
GND
42 * DET (L)
49 RIP Ripple filter
2% BIAS1 V=06V Dolby bias current
input
v GND
41 BIAS2 V=13V REC equalizer bias

\% GND

current input
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HA12226F/HA12227F

Pin Description, Equivalent Circuit (V. =12V, A system of single supply voltage,
Ta=25°C, No Signal, The value in the show typical value.) (cont)

Pin No. Terminal Name Note Equivalent Circuit Pin Description
3 PBOUT (R) V=V, /2 Vee PB output
\Y
GND

40 PBOUT (L)
4 RECOUT (R) REC output
39 RECOUT (L)
7 EQOUT (R) REC equalizer output
36 EQOUT (L)
28 MAOUT MS Amp. output **
8 ROUT (R) Input Amp. output
35 ROUT (L)
52 ABO (R) R1=15k Vce  Time constant pin for

R2=12k PB equalizer (70p)

V=V_./2

R1 R2
\Y
GND

47 ABO (L)
6 BOOST (R) R1 =48k Time constant pin for

R2=4.8k low boost

V=V_ /2
37 BOOST (L)
32 BIAS (C) V=V, -07V Vee REC bias current

output
\Y,

33 BIAS (N)
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HA12226F/HA12227F

Pin Description, Equivalent Circuit (V. =12V, A system of single supply voltage,
Ta=25°C, No Signal, The value in the show typical value.) (cont)

Pin No. Terminal Name Note Equivalent Circuit Pin Description
21 Ve V=V, Power supply
50 GND V=0V GND pin
31,45,54 NC No connection No connection
15 ALC ON/OFF 1 =20 pA Mode control input
\V; |
22 k
100 k
GND

16 PB A/B
17 A 120/70
18 NORM/HIGH
19 B NORM/CROM
20 BIAS ON/OFF
22 RM ON/OFF
23 % NR ON/OFF
25 LM ON/OFF
24 REC/PB/PASS Mode control input

26 MSOUT =0 pA Vv Vee MS output (to MPU) **

D GND
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HA12226F/HA12227F

Pin Description, Equivalent Circuit (V. =12V, A system of single supply voltage,

Ta=25°C, No Signal, The value in the show typical value.) (cont)

Pin No. Terminal Name  Note Equivalent Circuit Pin Description
10 GPCAL R =110 kQ GP gain calibration
R terminal
25V
11 RECCAL R =110 kQ REC gain calibration
terminal
12 ALCCAL R =140 kQ ALC operation level
calibration terminal
14 MSDET n==6 Time constant pin for

MS **

13 ALCDET n=2
27 MSIN R =50 kQ Vee MS input *
\Y
R
Veel2
9 ALCIN (R) R =100 kQ
34 ALCIN (L)
30 MAI V=V_/2 MAOUT Vv MS Amp. input **
cc
100 k
\%
MAI' g2 k
29 MS GND V=0V MS output voltage
level control pin **
55 ALC (R) V=0V Variable impedance
for attenuation
44 ALC (L)

Note: 1. MS: Music Sensor
2. Non connection regarding the HA12227F.
3. Test pin regarding the HA12227F.
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HA12226F/HA12227F

Block Diagram

HA12226F
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HA12226F/HA12227F

HA12227F
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HA12226F/HA12227F

Parallel-Data For mat

MODE
Pin No. Pin Name Lo Mid Hi “Pin Open”
15 ALC ON/OFF ALC ON g ALC OFF Lo
16 PB A/B Ain ** 0 Bin *! Lo
17 A 120/70 *1 0 *1 Lo
22 RM ON/OFF REC MUTE ON g REC MUTE OFF Lo
20 BIAS ON/OFF BIAS OFF a BIAS ON Lo
23 * NR ON/OFF NR OFF g NR ON Lo
24 REC/PB/PASS REC MODE PB MODE REC MODE PASS WMid
25 LM ON/OFF LINE MUTE OFF g LINE MUTE ON Lo
18 NORM/HIGH Normal speed i High speed Lo
19 B NORM/CROM REC EQ Normal* REC EQ CROM* REC EQ CROM * Lo
Bias Normal Bias CROM Bias CROM
Note: 1. PB EQ logic
PB

A 120/70 B NORM/ CROM Lo Hi

Lo Lo FLAT FLAT

Lo Mid or Hi FLAT 70 n

Hi Lo 70 n FLAT

Hi Mid or Hi 70 70 p

2. The HA12226F only.

HITACHI
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HA12226F/HA12227F

Functional Description

Power Supply Range
These | Cs are designed to operate on single supply.

Tablel Supply Voltage

Product Power Supply Range (Single Supply)
HA12226F 11.0Vto 15.0V
HA12227F 9.5Vto15.0V

Note: The lower limit of supply voltage depends on the line output reference level.
The minimum value of the overload margin is specified as 12 dB by Dolby Laboratories (Dolby IC
HA12226F).

Reference Voltage

The reference voltage are provided for the left channel and the right channel separately. The block diagram
isshown asfigure 1.

| &—D L channel reference

VCC — :
Music sensor reference
' b
R channel reference
'"950 Giip @i
1 [T 1|J-
7T Unit C:F

Figurel ReferenceVoltage
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HA12226F/HA12227F

Operating Mode Control

The HA12226F/HA12227F provide fully electronic switching circuits. And each operating mode control is

controlled by parallel data (DC voltage).

Table?2 Control Voltage

Pin No. Lo Mid Hi Unit Test Condition

15, 16, 17, 18, 20, -0.2t0 1.0 a 4.0to V. \% Input Pin  Measure
22, 23* 25

19,24 -0.2t01.0 2.0t0 3.0 4.0to V. Y

Notes: 1. Each pins are on pulled down with 100 kQ internal resistor.

Therefore, it will be low-level when each pins are open.
But pin 24 is mid-level when it is open.

Low: -0.2 V).

For reduction of pop noise, connect 1 uF to 22 uF capacitor with
But it is impossible to reduce completely in regard to Line mute,
the same time.

Non connection regarding the HA12227F.

Input Block Diagram and L evel Diagram

Over shoot level and under shoot level of input signal must be the standardized (High: V.,

mode control pins.
therefore, use external mute at

E The each level shown above is typical value MS REF :
 when offering PBOUT level to PBOUT pin. f '
5 300mVrms _ PASS_ ~ PBOUT
! 580mVrms
5 PASSIREC, !
: PB=5.7dB/5.7dB,
PB/REC, i
PASS=0dB/21.4dB |300mVrms !
Dolby*1 ~ RECOUT
B-NR 300mVrms

RIN
200mVrms

Note: 1. The HA12227F is not built-in Dolby B-NR.

300mVrms

Figure2 Input Block Diagram

HITACHI
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HA12226F/HA12227F

PB Equalizer

By switching logical input level of pin 17 (for Ain) and pin 19 (for Bin), you can egualize corresponding to
tape position at play back mode.

: t1 = C2 12k + 15K)
: : t2 = C2 15k

Figure3 Frequency Characteristic of PB Equalizer

The Sensitivity Adjustment of Music Sensor

Adjusting MS Amp gain by external resistor, the sensitivity of music sensor can set up.

REP

C16 R13
1000p 330k

ey VAN NN
: MAI MA MSIN ' Ry

: ouT ;

' 100k :

i § 8.2k :

i MS OUT,~

: -6dB %7 ) MS AMP \,/ Microcomputer
b LPF GND A

; 25kHz

= iSOK | ovp

Figure4 Music Sensor Block Diagram
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HA12226F/HA12227F

The Sensitivity of Music Sensor

A standard level of MSinput pin 25.9 mVrms, therefore, the sensitivity of music sensor (S) can request
it, by lower formulas.
A =MS Amp Gain*!

B = PB input Gain x (1/2)*2 S=20log ——CS  [dB]
C = Sensed voltage 259[A[B
20log (A x B) = D [dB] S=14-D[dB]

C =130 [mVrms] (Intenally voltage in a standard)
PB input Gain = 21.3 [dB]
Notes: 1. When thereis not aregulation outside.
2. Case of one-sided channel input.
But necessary to consider the same attenuation quantity practically, on account of A(B) have made

frequency response.

Gy
37.7dB
fl=e L [Hg]
2116 [50k
f2 = 25k [Hz]

Figure5 Frequency Characteristic of MSIN
Occasion of the external component of figure 4, f1is3.18 kHz.

Time constant of detection
Figure 6(1) generally shows that detection time isin proportion to value of capacitor C13. But, with
Attack** and Recovery*° the detection time differs exceptionally.
Notes 2. Attack : Non-music to Music
3. Recovery : Musicto Non-music

£ g1 Recovery 24 Recovery
E Recoy E / g
c = - :
il o 5 |
ot Attack 3 ____Attack S Wk
D 5 1
= a an,
C13 R13 Detection level Input level
@ 2 3)

Figure6 Function Characteristicof MS

Like the figure 6(2), Recovery timeis variably possible by value of resistor R13. But Attack time gets
about fixed value. Attack time has dependence by input level. When alarge signal isinputted, Attack time
is short tendency.
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HA12226F/HA12227F

Music Sensor Output (MSOUT)

Asfor internal circuit of music sensor block, music sensor output pin is connected to the collector of

NPN type directly, output level will be “high” when sensing no signal. And output level will be “low”

when sensing signal.

Connection with microcomputer, it is requested to use external pull up resistor (R, = 10 kQ to 22 kQ)
Note:  Supply voltage of MSOUT pin must be lessthan V  voltage.

The Tolerances of External Componentsfor Dolby NR-Block (Only the HA12226F)

For Dolby NR precision securing, please use external components shown at figure 7. If leak-current are a
few electrolytic-capacitor, it can be applicable to C5 and C23.

TC23
0.1p
lﬂO%
42— -

N :
DET (L) ;

HA12226F

DET (R) BIAS1

0.1n 33k
110%; +206

Figure7 Tolerance of External Components

L ow-Boost

Figure8 Exampleof Low Boost Circuit

External components shown figure 8 gives frequency response to take 6 dB boost. And cut off frequency
can request it, by C9 (C19).
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HA12226F/HA12227F

REC Equalizer

The outlines of REC Equalizing frequency characteristics are shown by figure 9. Those peak level can be
set up by supplying voltage. (OV to 5V, GND =0 V) to pin 10 (GPCAL).

And whole band gain can be set up by supplying voltage (0 V to 5V, GND =0 V) to pin 11 (RECCAL).

Both setting up range are +4.5 dB. In case that you do not need setting up, pin 10, pin 11 should be open
bias.

Note: Depending on the employed REC/PB head and test tape characteristics, there is arare case that the
REC-EQ characteristics of thisL S| can not be matched to the required characteristics because of
built-in resistors which determined the REC-EQ parametersin this care, please inquire the
responsible agent because of the adjustment of built-in resistor is necessary.

J
-------- RECCAL

— -— GPCAL

..................

Gain (dB)

................................

..................

................................

Frequency (Hz)

Figure9 Frequency Characteristics of REC Equalizer

Bias Switch
The HA12215F built-in DC voltage generator for bias oscillator and its bias switches.

External resistor R20, R21 which corresponded with tape positions and bias out voltage are relater with
below.

R22
(R20 or R21) + R22

Vbias = X (Vec —0.7) [V]

Bias switch followsto alogic of pin 19 (B / Norm / Crom).

Note: A current that flows at bias out pin, please use it less than 5 mA.
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HA12226F/HA12227F

BIAS (N)

Vbias

BIAS (C)
Pin 32

iRZZ

Figure 10 External Components of Bias Block

Automatic Level Control

ALC istheinput decay rate variable system. It hasinternal variable resistors of pin 55 (pin 44) by
RECOUT signal that isinputted to pin 9 (pin 34).

The operation is similitude to M S, detected by pin 13.

The signal input pinis pin 56 (pin 43). Resistor R1, R2 and capacitor C2, external components, for the
input circuit are commended as figure 12. There are requested to use value of the block diagram figure for
performance maintenance of S/N, T.H.D. etc.

Figure 11 showsthe relation with R1 front RIN point and ROUT.

ALC operation level acts for the center of +4.5 dB at tape position TY PE | and the center of +2.5 dB at tape
position TYPE 11, to standard level (300 mVrms).

Then, adopted maximum value circuit, ALC is operated by alarge channel of asignal.

ALC ON/OFF can switch it by pin 15. Please do ALC ON, after it does for one time ALC OFF inevitably,
for ALC timeto start usefully (when switching PB — PASS, when switching PB — PASS), in order to
reset ALC circuit.

/TYPEIl (45dB  /

RIN

Figure1l ALC Operation Level
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HA12226F/HA12227F

RO

Input O—AM—+—
C

(62)
ALC

ALCIN

R uT

25.5mV 21.4dB 300mVv
I—@ >—‘—l—. O Output
2 T ;

R12

@ ALCDET m+ OVee

C12

ALC Operation Level Necessary

Figure12 ALC Block Diagram

ALC operation level isvariableto pin 12 bias (ALC-CAL: 0to 5V), and itsrangeis 4.0 dB.

Unnecessary, pin 12 is unforced.

ROUT

ALG-CAL=5V /

RIN

Figure13 ALC-CAL Characteristics

About a Test Pin (Pin 2)

The HA12227F does for testing exclusive terminal for pin 2.

In mount circuit, thisterminal is open or connected to GND with aresistor of 33 kQ.

HITACHI
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HA12226F/HA12227F

Absolute Maximum Ratings

Item Symbol Rating Unit Note

Max supply voltage V. max 16 \%

Power dissipation Pd 625 mwW Ta<75°C
Operating temperature Topr -40 to +75 °C

Storage temperature Tstg -55to0 +125 °C
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HA12226F/HA12227F
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HA12226F/HA12227F

HA12226F (cont)

ZEE oo o o| A |%A| 0oy HIA
v '6T| [ Ooool|A|oe| 0|0z Win
L ofpo oflalot| olzo- A abeyjon jonuoD
ee'eel O m] O Ol AN |TO|00]|TO- oz'z="1d Jjo selg 18S}40 N0 selg
eezel Ol ol o oA | ol4%a 5 olzz="o uo seig | [9A3] Wnwixew o selg
O|6e| ¥ |er |95 |ap | O |0V |O€E NS = VOO 2T =) ZIVO-0
O|es| v |ev |95 |ap |0e-|ov-| O | apo=(1)0Tv A0 = OOA ‘LT =) | WHON | WHON | TTvD-0TV asuodsal Ty OV
AG = ¥od9p
Ofoe| 2|8 | s |ap |oe-|5¥-|09- 440 (d) £2MS ‘(1) 2ZMS  ‘sap9v- = UIA ‘ZHMZT = § ZIvO-doO
AQ = WOd9p
O|oe| 2|8 | s |ap|09|sy|oe |apo=tW03Ny | 440 (4) €2MS ‘(1) ZZMS  'SBPIY- = UIA ‘ZHIZT =} | IWHON | WHON | TTvD-dD ssuodsal TvD d9
AQ = V903,
0|9 | L |8 | S |ap |oe-|S5¥-|09- 440 (4) €ZMS ‘(1) ZZMS  'sap9Y- = UIA ‘ZHYE =} 2vo-d
AG = W03y
Oloe| 2|8 | s |ap|o9|sy|oe |apo=™N03Ng 440 (d) €2MS ‘(1) 22MS  ‘SEPOY- = UIA ‘ZHAE = § | INHON | INHON Tvo-d asuodsal Ty 03
O|oc| 2|8 | G |ap| O]|o0L]|O09 440 (o) €2MS ‘(1) Z2ms S@pPyT- = UIA ‘ZHYT =} | WHON [INHON [31NW-D3d | uomenusne 31NN-034
Oloe| 2|8 | s |ap|s1e|062|592 440 (d) €2MS ‘(1) ZZMs SgpoY- = UIA ‘ZHM0Z = § EHO-03Ng
O |9e| 2|8 | s |ap |siz]sSe|see 330 (1) gems ‘(1) zzms SaP9Y- = UIA ‘ZH)IST =) HOBINg mmconnw_%wz>.oc§www%w
O|o9e| 2 |8s| s |ap|Lee|eie|Le6T 440 () €zms ‘(1) Zzms S@P9Y- = WA ‘ZHMG = § | HOIH [WO¥D | THOO3Ag 18zjfenb3
0O|oc| 2 |ge| g |ap |vez|esz|ree 440 (d) €2MS ‘(1) ZZMS sapoy- = UA ‘ZH0Z = | EAN-0INg
Oloc| 2|8 | s |ap |6cz|6T2|66T 440 () £ZMms ‘(1) ZzMs SAPOY- = UIA ‘ZHAST =} THN-O3A g mmcom;mw;.oc_\,_mﬂw%
O|o9e| 2|8 | g |9p |08T|59T|0GT 440 (o) €2ms ‘(1) zzms SAP9Y- = UA ‘ZHIG =} | HOIH [IWHON | THN-O3Ag Jazirenb3
0|9 | L |8 | S |dp [06E|59E|0VE 440 (d) €2ms ‘(1) Zzms SapPoY- = UIA ‘ZHMZT = § ENO-O3Ng
O |oe| £ 8| s |ap |see|soe|sse 440 () ezms ‘(1) zzms SaPY- = UIA ‘ZHg = § ) wmm_w_%ww“/_\?_\_,_%mmw
0O|9e| 2|8 | s |ap |e9z|8ve|eee 440 (d) €2ms ‘(1) Z2Ms SAP9Y- = UIA ‘ZHIE =} | WHON |INOYD | TNO03Ag 1azirenbgy
09| 2|8 | s |ap |Tse|9ce|TOE 440 (d) €2MmS ‘(1) 2zms SAP9Y- = UIA ‘ZHAZT = 4 ENN-O3Ag
O |oe | 2 [8e| s [ap [622]6sz|6e 340 (4) eems (1) zzms s8P9Y- = UA ‘ZHY8 =} ANOTg | INHONS NHON)
O |os| 2|8 | s |ap |s12|e0z|88T 440 () £2ZMS ‘(1) 2ZMS SP9Y- = WA ‘ZHE = J | WHON |WHON | TNN'O3Ag 19zifenb3
0|9 | L |8 | S |AW|00S| O |00S- 440 () €2ms ‘(1) Zzms [eubiS-oN [ IWHON [IWHON | (O3) sjon | ebeyjon 19syo sazienby
O |9 | 2|8 | S |% |S0|zo| O 340 (4) €zms ‘(1) zems SEPOE- = UIA 'ZHT =4 03 zaHL uomIoISIp
O|9€| 2|8 | S |% |[s0|z0o| O 440 (d) €2Ms ‘(1) Zems SAP9Z- = UA ‘ZHMT = [ INJON [IWHON ((03) T'a'H'L | ouowirey [e1o) Jazienb3
0|9 | . |8 |G |8p| O|geT|soT 440 (d) €2Ms ‘(1) Zems _mvmou%mw@w:v::u_\w INFJON [INHON | (d3) xew uiA [Indur wnwixew Jazirenb3
(LnOO3 1@ saps- = gpo)
0|9 | 2|8 | s |ap| O|8S ]SS 440 (d) €2ms ‘(1) ZZMSs 18UI4 OLM-Y ‘DAT'S =B | IWHON [WHON | (O3) N/IS N/S Jazilenbg
wewsy| INOD| 1 | d | 1 | o |nun [xew |dAL | uin a33dS| 3dvL | loquAis wal|
ndino induj uonipuod 1sa L
feuiwia ] uonesiddy

(A 2T =°°A‘D.Sz =¢el)

Rev.6, Dec. 2000, page 20 of 86

HITACHI



HA12226F/HA12227F

HA12227F

|]auueyd apis auo 0} [eubis bumndui Jo4 ‘g

AOTT=2AZ
440 selg ‘paads [ewloN ‘adel [eWION ‘440 JLNN-OTY : UOHIPUOD-D| J8LIO T :SBION
O|es| ¥ |ev |95 05|62 |00 ZI+ | T |WOodD| 440 | ozt v NO | O3d @) o
O|es| v |ev |95 |ap|oL|sv|o0C 2T+ | AT |WHON| 440 | ozt v NO | O3d (1) 0V [oA3] arelado O
oz | o|o|lo|o|wljoz|D| O O O |WYON| 440 | ozT v | 440 | ad HOI| jusuino yes| indino S
oz | 0| o|sr|1S| A |ST|OT| O O O |WYON| 440 | ozT v | 440 | ad o0 [9A8] mo| Indino S
€ |9z |ov | € |8y |15 |ap [08T-022092- O %S |WHON| 440 | o0zT vV | 440 | ad NOA [9A8] Buisuss SN
Oo|or| € |8y |18 8'€z|€2z|802 0 Y0T |[WOYD| 440 | 0L v | 440 | ad |%0103"9
ooy | € |8y |15 |4ap |0L2|SSe|0ove 0 YT |WO¥D| 440 | o2 vV | 440 | 4ad AT O3 N9 ureb O3 rioL
o|or| € |8y |15 |ap | O |008|00L 2T+ | AT |WHON| NO | ozt v | 440 | ad 3NN LIV 31NN
o |ov | € |ower|ests| ap | 0T [ 00 [0T- ad™o-vd™| 0 AT |WYON| 440 | ozT | anv | 440 [SSvd Aoy uoneIAp ures
O |ov | € |9msr|esis| ap |s'82|0°L2|SSe 0 T [WYON| 440 | 02T | a/v | 440 |SSvd vd 9 ureb “diNy ssed
0| ov | € [ewBr|9ss O |o08|00L ZI+ | AT |WHON| 440 | 02T vV | 440 |ad/o3d d/d 10
O |ov | € |9m8r|es/s| ap | O |[0°08|00L 2T+ | AT |WHON| 440 | 02T | a9~ | 440 | ad an 1D HeIssoid
of|or | € |¢ev|os 0 |os8|o0L ZI+ | AT |WYON| 440 | ozt Vv | 440 | 034 | (2) 141D
Ofov | € |8y |1I5|ap | O |008[00L 2T+ | AT |WYON| 440 | ozt v | 440 | ad (1) 1910 uoneledas |puueyd
o|es| ¥ |ev |95 | % |€0|so0| O 0 T [WYON| 440 | ozt vV | 440 | o3y QH.L | uomoIsIg dluoweH [ej0 L
0|6 | ¥ | ey |95 |ap | O [00L|0V9|WNAV/HIDD ‘DIT'G=Bd| O AT |WHON| 440 | 02T v | 440 | 03 N/S ones asiou 01 [eubis
z o|es| ¥ |ev|9s|ap| O |oeT|oeT %I=aHL| O 3T [WHON| 440 | ozt vV | 440 | o3y Xew oA Buijpuey feubis
Oo|ov | € |¢ev|9s 082 |59z |02 0 AT |WHON| 440 | 02T vV | 440 | 03y RENE)
O |ov | € |9msr|es/is| ap |s'82|0°L2|SSe 0 AT |WHON| 440 | 02T | anv | 440 | ad ad o ureb “diNy nduy
t1z| 0| 0| ol 0|vwlooelozz|ovT feubisoN| O 0 |WdON| 440 | ozt v | 440 | ad 0| U9.NJ JULISAIND
ewd(NOD| 1 | o | T | d |wun [xew |dAL | un 1BYI0 (@p) e (zH) | O/N |3Lnw| Moz | @V |ddo/No| SSvd/ | 1oqwiAS way
1N0OTY| uy g | ann | Mozt 01V |8d/0Fd
ndino nduy 7+ UONIPUOD DI
leuiwia ] uonedyddy uonipuo 1sa 1

(8P 0 = SWIAW 00€ = [9A87 LNO-03Y = [18A87 Agjod ‘A 2T = 29N ‘0,62 = el)

Rev.6, Dec. 2000, page 21 of 86

HITACHI



HA12226F/HA12227F

HA12227F (cont)

ZEE oo o o| A |%®|0]or HIp
ve'er| [ Oooo|A]|oe| D|oz Win
o O ofoo ol|aAlot| olzo- A abeyjon j01u0D
ge'ze| O O ] oA |TO|0O0|TO- ™Mzz=Td Jjo seig 19S}J0 N0 selg
ge'zel 0| ol o oA | Ol*%A" 5% »izz="o uo seig | [ane] Wnwixew Ino seig
oles| v |ev|9s|ap | O|ov|oE NG = VOO 7T =) VOO
O|es| v |ev |95 |ap |oe-|ov-| O | gpo=(1)ov A0 = OO ‘2T =) | WHON | WHON | TTvD-OTV asuodsal Tvd OV
AG = WOd9p
O|o9c| 2|8 | s |ap |0e-|5¥-|09- 440 (d) £2ZMS ‘(1) 2ZZMS  'SaP9Y- = UIA ‘ZHNZT =} Z1IvO-doO
AO = WOd9p
O|oe| 2|8 |G |ap|0o9|sy|oe |ap0o=EW03Ag | 440 () €ZMS ‘(1) 2ZMS  ‘SEPIY- = UIA ‘ZHIZT =} | WHON | WHON |  TTvD-dD asuodsal TvD d9
AQ = 003y
O|9e| 2 |8 | G |ap |0e-|SV-|09- 440 (d) €ZMS ‘(1) 2ZZMS  'SapP9p- = UIA ‘ZHYE =} 2Ivo-d
NG = VO-03p
O|oe| 2|8 | s |ap|o9o|gy|oe |apo="™N03Ng 440 (d) €2MS ‘(1) 22MS  ‘SBPIY- = UIA ‘ZHYIE = § | WHON | WHON Tvo-d asuodsal TvD 03
O|oc| 2|8 | g |ap| O]|o0L |09 440 (o) £2MmS ‘(1) Z2ms sapyT- = UIA ‘ZHMT =} | IWHON [IWHON [31NW-03d | uonenusie 31NN-03d
Oloc| 2|8 | s |ap|sT1E|062|592 440 (4) €2MmS ‘(1) Z2Ms sapoy- = UIA ‘ZHM0Z =} €HO-OFAg
O |9e| 2|8 | s |8p |siz]|s5e|s¢ee 330 () gems (1) zzms SP9Y- = UIA ‘ZHIST =) HDING mmcoa@mﬁz\ﬁ.s_n,_mwmmw
O|oe| 2|8 | s |ap|rzz|zTz|L6T 440 (M) €zms ‘(1) zzms SEP9Y- = WA ‘ZHAG =} | HOIH |WO¥D |  THOO3Ag 18zifenb3
Oloc| 28| s |ap |vez|esz|ree 440 (4) €2MS ‘(1) Z2MS sapoy- = UIA ‘ZHMOZ =} EAN-03Ng
O|loe| 2|8 | s |9p |6cz|6TZ|66T 440 () €ZMS ‘(1) zzMs SAP9Y- = UIA ‘ZHIST =} THN-OFAgy mw:o%mw_\me_n‘mﬂw%
O|oc| 2|8 | s |ap|08T|59T|0GT 440 (o) g2ms ‘(1) zzms SPOY- = UIA ‘ZHMG =} | HOIH |IWHON | THN-03Ag Jazirenb3
Oloe| 2|8 | s |ap |06E|59E|0VE 440 () €2ms ‘(1) Z2ms Sapoy- = UA ‘ZHMZT =} ENO-O3Ngy
O |oe | £ |8e| s |ap |see|s0e|s8e 440 () szms ‘(1) zzms SaPgY- = U ‘ZHi8 = J 503y mmm__\ﬁw_%mwu/_\n.os_mww_mw
O|9e| 2|8 | s |ap |e9c|8ve|eee 440 () €2ms ‘(1) Z2Ms SaP9Y- = UIA ‘ZHE =} | WHON | WOYD | TNO0FAg 19zienb3
09| 2|8 | g |ap |Tse|9ce|TOE 440 (d) €2mS ‘(1) 2ZMS SAp9Y— = UIA ‘ZHAZT =} ENN-O3Ag
O |oe | 2 [8e] s [ap [62z]6sz]6ee 340 (3) eems (1) zzms S8P9Y- = UIA 'ZHY8 =} ANOTG | INHONS NHON)
O|os| 2|8 | s |ap |812|c0z|88T 440 (M) €ZMS ‘(1) ZZMS SEP9Y- = WA ‘ZHYE =} | WHON |WHON | TNN'O3Ag 19zifenb3
0|9 | L |8 | S |AW|[00S| O |00S- 440 () €2ms ‘(1) Z2ms [eubiS-ON | WHON [IWHON | (O3) sjoA | abeyjon 1esyo Jazienb3
O |9 | 2|8 | S |%|S0|zo| O 440 (¥) €zms ‘(1) zems SEPOg- = UIA 'ZH)T =4 (03)zanL uooISIp
oloe| 2|8 | S |% |s0|zco| O 440 (¥) €ZMS ‘(1) Zems SAP9Z- = UIA ‘ZHMT = | INJON |INHON |(03) T'Q'H'L | oluow.rey [e1o) Jazienb3
0|9 | 2|8 | s & | O|seT|S0T 440 (d) €2MS ‘(1) Zems .mwou oﬂwwmzﬁcu_\w INHON [INHON | (03) xew uiA {indur wnwixew iazjfenb3
(LNOD3 1e sgps- = gpo)
o|oee| 2|8 | s |ap| O|8S|SS 440 () €2ms ‘(1) Z2Ms 1B OLMY ‘DAT'S =By | IWHON |IWHON | (O3) N/S N/S Jazifenb3
Wewsy|NOD| 1 | d | 1 | o |nun [xew |dAL | un Q33dS| 3dvl | loquAs way|
ndino nduj uonpuo) isa |
feuiwia] uonesddy
(A 2T =2OA"0.52 =¢el)

Rev.6, Dec. 2000, page 22 of 86

HITACHI



HA12226F/HA12227F

ircui

Test C

HA12226F

a1l Bim-e pue
J18)|1I} WIe/II20 yim
818w asiou

JSE
asIoN

O
0zZMs

'4:0'0:d Wun e

‘06 TF 9Je 9oueI9|0] Jondede) 'z
‘0% T+ 2Je 90URIS|0] J0ISISAY ‘T :SSION

ams
03 0 ad
o=
01 AL
Ty - 8y
oot ors
820
gz & brog]
o o o = =
Hego £ <+ 5 3 v biot| | prot
ige0 Wr 3 | Tz o
€10 o | |2 2 @ ofs oo ¢4l 29 &
- 8 S |8 HL sa00 1t finvo Jez| g5 % L,
groeel oIl A |9 |9 |©  |mwo| [ €¢_ 77 80 fIF£O| {90 °
mmE el 9 |2 4 9 110 NORNS 3
w QPR Pr020,0:0;,0,0,6,0:0,
” "o et
IR
SIOTNOOW ams 9 [O3] /\ 9G
EELS)
oTms
/vad V3 g g @
7 @ 1is Koo
OLT02TV 02T Y e
3
HOHTWEON & @ oy L4
I'
WOHD TWHON & mﬁsm@
o)
0T
° Y
T907NO SV 30, ngm@
o () NIV
A
ez AL C,
STAS 2 +
-
3300 __ony ST 4
FH0/NOuN 0 8IS i
‘\00 e NI
No© LTy
Vd79d7039 »:sm@
ad
——0 e
€304N0S FFOTNOWT “_uolw:sm® @ H
ASZ+ 0d o DNig
M€ No \V4 o
v30dNOS|__| sni 1nosw > - © )
$ouno dN-9 KT o
SW Aalog A
ZINA OQ NISW s
dooot - 7S
oo vzo | (W OW
L1NOVI (14 1%
O svig [03] \V4 wer
f‘ N gy
@@@@—@ rO-GEHEHLEHBIHEEHONHTDHEY)
A
: o T 1% B fadem | L
o o 1100 5 bl €20
L + “0 xze
a''a mmuN T QO Bt %ot 62
z s My 2| (82
) g 3 67 |yoq]
& 2y
Odn e
e
Prems TS
ved ASL
94
oEE
o .

oy
6ImMs  osvia

TWA Od

Yo

3 Bad
SMS

Rev.6, Dec. 2000, page 23 of 86

HITACHI



HA12226F/HA12227F

HA12227F

1)y Bim-e pue
1831} WIE/II00 Yiim
19)aw asiou

IS
asloN

adoas
0|I19sO

4500 Y N g

@O @

0T
23|

mMs

4oy
6IMS,
AL

TNA Od

Ave

N
&
4

ALCIN (L)

ROUT (L)

P34

030

AGL
92y

+[1iz]
I
22O\ <vizz

ploT 624
eS|

ams oms ‘%TF 8Je aouela|o} JoyoedeD 'z
030 8d o3 ad A
Ju =5 ‘04T dIe 90URIS|0} J0)SISaY ‘T :SAION
SE]
ﬁ
TS 8
rogr oty
0o o o & &
z £ Mvg
g < # < wr S 3 | Tee ooy
€10 || < x oro I S
I 8 |= fizg
mv_omm o & m 8 S Hiv'o H uuoom.wnn TIT 95
@ e @0 9 |2 4 o ue NOQms # -
2 2
w PD-EH-E-OHEO)-CHO DO
” iro et
vo v
1 FHOTNO OV __NoRIMS 9 [03] VAN 9G \
= " () NId
a/vad v 3 g e, @ o %2
n ) oW yz'z o
0LT02TY 02T iw:swe @ o ’ m e
——— 50 o <ot
ot FSTHTWHON L S 5 -
PTH NO5 @ oV O H
2v00'0 ) Nig
3 " e
2ac AOSDTWEONE — N % @
X 0T
o ™
ot FI0/NOSVIE 330 N:Sm@
STY oo () NI
\ A
44 HN
_ HYID 4
FH0/NOWH__NO R3S A
5 X N 0T
330° o1y ey
@ N
SSVd78d/039 03 »tsw@
ad
SsvaQ &
€304N0S FIO/NOWT 330, m§>w® o 9 H
EI0MNOS — - o M Nig
¥304N0S 8Ty 100SN (52 . 9 5
304N0 [ A2z g
NISW, SW WA ’ e
ZAA DA ) @ R o2
o beg| (M ov
1novn (O (14 £ \r
Svig [OF] YV il
N g5y

9d
LMS

4 ®

3 va&

eEL|

SMS

Rev.6, Dec. 2000, page 24 of 86

HITACHI



HA12226F/HA12227F

Characteristic Curves

HA12226F

Quiescent Current vs. Supply Voltage (REC mode)
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Input Amp. Gain vs. Frequency (1)
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Gain (dB)

Gain (dB)
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Encode Boost vs. Frequency
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Vomax (dB)

Vomax (dB)

Signal Handling (1)
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Signal to Noise Ratio vs. Split Supply Voltage (1)
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Total Harmonic Distortion vs. Supply Voltage (2)
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Total Harmonic Distortion vs. Supply Voltage (4)
(PB mode, NR-ON)
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Total Harmonic Distortion vs. Output Level (1)
(REC mode, NR-OFF)
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Total Harmonic Distortion vs. Output Level (5)
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Total Harmonic Distortion vs. Frequency (2)
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Channel Separation vs. Frequency (R - L) (1)
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Channel Separation vs. Frequency (R - L) (1)
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Channel Separation vs. Frequency (R - L) (3)
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Channel Separation vs. Frequency (L —» R) (5)
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Channel Separation (dB)
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Channel Separation vs. Frequency (R - L) (1)
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Crosstalk vs. Frequency (Ain - Bin) (1)
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Crosstalk vs. Frequency (PB mode — PASS mode) (1)
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Line Mute vs. Frequency
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Ripple Rejection Ratio vs. Frequency (REC mode) (1)
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Ripple Rejection Ratio R.R.R. (dB)

REC-EQ Gain (dB)

Ripple Rejection Ratio vs. Frequency (PASS mode) (3)

20

Vee = 12V
| PASS mode

EQOUT

AN

NR-ON

RECOUT

U
S
+
+
Y
1y
LY
3|

.
.
P

[/

-

—

RECOUT
NR-OFF

-60

-80
10

55

100

1k
Frequency (Hz)

10k 100k

Equalizer Amp. Gain vs. Frequency (1)

VCC =12V
50l Norm speed

45

40

35

——

30

Crom

25

20

ANUAN

15

Norm

10

100

1k
Frequency (Hz)

10k 100k

HITACHI

Rev.6, Dec. 2000, page 49 of 86




HA12226F/HA12227F

Equalizer Amp. Gain vs. Frequency (2)
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REC-EQ Gain (dB)
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Equalizer Signal to Noise Ratio vs. Supply Voltage (2)

70

f=1kHz

| A-WTG filter
. High speed

——HN

—>— HC

»
(@31

REC-EQ S/N (dB)

D
o

55

11 12

13 14 15
Supply Voltage (V)

REC-cal Correction vs. VRgc-cal

f=3kHz
al GP-cal open

VCC =12V
Norm speed

31 Norm tape

e

REC-cal Correction (dB)
o

2 3 4 5
VRrec-cal (V)

Rev.6, Dec. 2000, page 52 of 86

HITACHI




HA12226F/HA12227F

300mVrms

Output Level RECOUT (dB) 0dB

GP-cal Correction vs. Vgp_cal

AN

GP-cal Correction (dB)
o

L \\
-2
N
—3| f=12kHz \
REC-cal open
VCC =12V
~41 Norm speed
Norm tape
_5 I
0 1 2 3 4 5

VGP—caI (V)

ALC Operate Level vs. Input Level

10 T T T T T
f = 1kHz, V¢ = 12V, Both channel input (L, Rch)
Rin - RECOUT,
o— Norm Cal =5V PS
8 —»— Crom
Cal =5V
6
Cal = 2.5V v
4
Cal = 2.5V .
2
Cal =0V
0
Cal=0v et
-2
-5 0 5 10 15 20 25 30 35

Input Level Vin (dB) 0dB = 221mVrms

Rev.6, Dec. 2000, page 53 of 86
HITACHI




HA12226F/HA12227F

ALC Total Harmonic Distortion vs. Input Level (1)
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MS Sensing Level vs. Frequency
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No-Signal Sensing Time vs. Resistance
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Signal to Noise Ratio vs. Supply Voltage (1)
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Total Harmonic Distortion vs. Output Level (1)
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Total Harmonic Distortion vs. Output Level (3)
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Channel Separation vs. Frequency (R - L) (1)
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Channel Separation vs. Frequency (R - L) (3)
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Channel Separation vs. Frequency (R - L) (5)
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Channel Separation vs. Frequency (R - L) (7)
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Channel Separation vs. Frequency (R - L) (9)
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Channel Separation (dB)

Channel Separation (dB)

Crosstalk vs. Frequency (Ain - Bin) (1)
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Line Mute (dB)
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Ripple Rejection Ratio R.R.R. (dB)
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Ripple Rejection Ratio vs. Frequency (PASS mode) (3)
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REC-EQ Gain (dB)
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Equalizer Amp. Gain vs. Frequency (GP-cal)
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REC-EQ S/N (dB)
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GP-cal Correction vs. Vgp_cal
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ALC Total Harmonic Distortion vs. Input Level (1)
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ALC Operate Level vs. Frequency
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MS Sensing Level (dB)
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No-Signal Sensing Time (ms)
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Package Dimensions
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Disclaimer

1

Hitachi neither warrants nor grants licenses of any rights of Hitachi’s or any third party’s patent,
copyright, trademark, or other intellectual property rights for information contained in this document.
Hitachi bears no responsibility for problems that may arise with third party’ s rights, including
intellectual property rights, in connection with use of the information contained in this document.

Products and product specifications may be subject to change without notice. Confirm that you have
received the latest product standards or specifications before final design, purchase or use.

Hitachi makes every attempt to ensure that its products are of high quality and reliability. However,
contact Hitachi’ s sales office before using the product in an application that demands especially high
quality and reliability or whereits failure or malfunction may directly threaten human life or cause risk
of bodily injury, such as aerospace, aeronautics, nuclear power, combustion control, transportation,
traffic, safety equipment or medical equipment for life support.

Design your application so that the product is used within the ranges guaranteed by Hitachi particularly
for maximum rating, operating supply voltage range, heat radiation characteristics, installation
conditions and other characteristics. Hitachi bears no responsibility for failure or damage when used
beyond the guaranteed ranges. Even within the guaranteed ranges, consider normally foreseeable
failure rates or failure modes in semiconductor devices and employ systemic measures such as fail-
safes, so that the equipment incorporating Hitachi product does not cause bodily injury, fire or other
consequential damage due to operation of the Hitachi product.

This product is not designed to be radiation resistant.

No oneis permitted to reproduce or duplicate, in any form, the whole or part of this document without
written approval from Hitachi.

Contact Hitachi’ s sales office for any questions regarding this document or Hitachi semiconductor
products.
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