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Description

HA12207NT isslicon monolithic bipolar IC providing PB equalizer, EC equalizer gstem and edt
electonic contol switch in one dip.

Functions

e PBequalizer x 2 chanel

« REC gqqudlizer x 2 chanel

« Each electronic adrol switch to change REC/PB etc.
« REC MUTE

* REC teadreturn switch

Features

« REC equlizer is very small number of extemal parts, huilt-in 2 types o frequencycharacterstics.
* PB eqializer circuit built-in.

« REC /PB of high eed node ae posible with TYPE 1(Normal tape).

e Controllable fromdirect micro-computer output

< Available to reducaubdrate-area becee of high integation am small externalparts

e Asthe pinsarrangemet reemblesHA12185NT, it candesgn theboad that isreplaced with
HA12185NTr.

o
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HA12207/NT

Pin Description, Equivalent Circuit (V.= 10.5V, Vef =5.6V, Ta =25°C, No signal,
The value in the tablshow typical vale.)

Pin No.  Pin Name Note Equivalent Circuit Pin Description
1 Vee V=V Vee PN
2 RECOUT (L) V = Vref — Vec REC-EQ output
®
>
GND
RECOUT (R)

REC-RETURN V= Vref Vece REC return
V= Vref (5 | (§>

\ VARV
vO— @ v
5 pin, 6 pin \V4 \V4
® I
GND

PB-IN B (L) PB B Deck input
PB-IN B (R)
VREF V = Vref Reference
V'=V./2 Vec
PB-IN
10k
% %
10k
+— GND
8 PB-IN A (L) V = Vref Vee PB A deck input
%ﬁiﬁv

9 PB-IN A (R)
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HA12207/NT

Pin Description, Equivalent Circuit (V.= 10.5V, Vef =5.6V, Ta =25°C, No signal,
The value in the tablshow typical vale.)

Pin No.  Pin Name Note Equivalent Circuit Pin Description
10 PB-NF (L) PB-IN = Vref Vee PB EQ feed back
PB-IN

180 330k
11 PB-NF (R)
12 PB-EQ (L) PBOUT = Vref NAB output

PBOUT
®
GND
13 PB-EQ (R)
20 REC IN (R) V = Vref Vee REC-EQ input
\%
100k
Vref
21 REC IN (L)
14 PBOUT (R) V = Vref @—%VCC PB output
GND

15 PBOUT (L)
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HA12207/NT

Pin Description, Equivalent Circuit (V.= 10.5V, Vef =5.6V, Ta =25°C, No signal,
The value in the tablshow typical vale.)

Pin No.  Pin Name Note Equivalent Circuit Pin Description

16 A/B | = 20pA Vee Mode control input
HO) ®

22k
100k%
‘ GND

17 HSP
18 MUTE
19 IREF V=19V Equalizer
reference current
input
\%
22 GND GND pin
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HA12207/NT

Block Diagram
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HA12207/NT

Parallel Data For mat

Pin No. Pin Name L H
17 HSP Normal * Hi speed
16 A/B Ain active * Bin active
Return SW ON * Return SW OFF
REC OUT active * REC OUT HIZ
18 MUTE MUTE ON * MUTE OFF
Note: Unforced pin state
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HA12207/NT

Functional Description

Power Supply Range
HA12207Nr is desgned to operaé on single suppy, shown by table 1.

Tablel Supply Voltage

Iltem Power Supply Range
Single Supply 9.5V to 15.0V

Reference Voltage

As AC reference (Vref) of this IC has ot a arrrent drivability , Vref fluctuates ly A/B switching of PBEQ.
Provided t caugs you arxiety, pleag supply 7 pin with appoximate 1/2 V__ voltage.

For exampé, asuitable circuit is shown byfigure 1.

This IC hasa capacitor chger for the \fef, indicated to the i intefface circuit figire.

Lch PB-EQ Reference voltage

Lch REC-EQ Reference voltage

470Q
Rch REC-EQ Reference voltage

Rch PB-EQ Reference voltage

Figurel ReferenceVoltage Circuit
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HA12207/NT

Operating Mode Control

HA12207NTprovidesfully electronic svitching circuits And each peratingmode ontrol iscontrolledby
paralel data (DC voltage).

Table 2 owsthe cantrol voltage d each catrol input pin.

Table2 Control Voltage (Vth)

Pin No. Lo Hi Unit Test Condition
16, 17 0.0t0 1.0 4.0to V. \ Input Pin Measure
\%
18 0.0t0 3.0 4.0to V. \%
Note: 1. Each pin is pulled down with 100kQ internal resistor. 16 to 18 pins are low-level when each pin is
open.

2. Over shoot level and under shoot level of input signal must be the standardized.
(High: Less than V__, Low: More than —-0.2V)

cc?

Block Diagram

Figure 2 sows the block diagram.

As this IC is huilt-in REC return switch the canfiguration systemcanbe simple systemusing a few
external conponent and he REC/PB head.

As this IC adoped H-z SV of REC-EQ oufput andthe inpu mute system, t realzesREC mute
attenuaton andpop-noise redudion securng in REC mute.

Aboutthes logics plea® look atthe Rarallel Data Format

5 i lRETURN SW :

() -
PBINB)Y L5 | PBOUT

@A

A head *\% PBIN(A) T

%Vref A £ W i Normal Speed
PB-A

B head =

Figure2 Block Diagram (L ch)
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HA12207/NT

Level Block Diagram

The gan edablishmentof PB-EQ consdersPB output level {(external AMP+PB AMP)=300m\Dolby
Level)} lik e figure 3 as the target.

Regarding REC-EQ adpst the gan in front of inputto this IC.
The kvel diagran of 1kHz is shown figure4. (Normal speed)
Similarly to PB, it cansider Dolby level as a stadard. And R1 needs the value nore than 5.6kQ.

Becawse male estalishmert resistaces are bilt-in, REC-EQ fregency characteristics are resgtively
fixed vale,

In ca® the chage d the frequacy chaackristics are necesry, plea® inquire the reponsgble agent
becaus the adjusment d regstorsis necesary.

300mv
Qolbylevel) |~~~ ~ ~ ~ ~ ~ -~ T T T T T T T
HA12134A
63.6mV
0.6mV
40.5dB ~ 20dB
PB-EQ é Dolby IC

Figure3 PB Level Block Diagram (Normal Speed, 1kHZz)
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HA12207/NT

1.8V REC - EQ Clip level

300mV 263mV
(Dolby level) < —

100mVv

1kHz
] o4 -

v REC - EQ

Figure4 REC Level Block Diagram (Normal Speed, 1kHz)

Absolute Maximum Rating (Ta = 25°C)

Item Symbol Rating Unit Note
Max supply voltage V. max 16 \%

Power dissipation Pd 500 mwW Ta<75°C
Operating temperature Topr —40to +75 °C

Storage temperature Tstg -55to +125 °C

Operating voltage Vopr 9.5t015 \%

Note: HA12207NT operates on single supply voltage.
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HA12207/NT
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25°C, \. = 10.5V, VEf = 5.25V)(cont)
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HA12207/NT

Test Circuit

4:0
o'y wn

d31714 OldNV-NIa ANV
3174 OIMFVY
HLIM 4313 3SION

H3LIN
3SION

3d00S
0O7110S0

YIZAVNY
NOIL¥OLSIa

CINA OV

TPA 29N

¢ 304N0S| [T 304N0S
oa oa

4o
0TMS
Yo ul
"y _sms
4o ulg
1 6MS
Yo
LL
LMS Qyoy 0Ly Hoze
s #y1o

A9'S 0Ly
9 eTy3ooT
f

€10

(4)4N-gd

3L ‘
Ooc
-
=)
0O
Ooc
(D4N-ad C@J

@
<
8

adNo

Lé) (W)dIEd
(s2)
=)

60

SINNION

rize gz rize %9'S .
[Se] ) €0 2
rito 0z8 " Z zz 028 3028
oo+ + vd £ o Hiz'z riz'z
e 41
&) &) O &) ) ) &) &
2 P4 b 2 2 z - a
3 c B 3 T 8 3 3
K 2 g 8
c = 2
T T G
2 Z
(Sz2-da) LNL0ZZTVH
b
3 5 o 2
A c _ z| _ 0 Q
o = > T c T z zZ
G e @ i - a Z G
€D (1) @) vy @) 67y ©2) {12
+ Mro ¢
44 110
TMSp ZIMSp EMS 6 TG G
. . o? of o oty s}
riz'g zI7]2 M T M
[v]

49
nro
210

Yol

r_umo IMS

Rev.3, Jun. 1999, page 13 of 27

HITACHI

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5775525/HA12207NT.html

HA12207/NT

Characteristic Curves

25

Quiescent Current vs. Supply Voltage

/‘A‘/'

—2

L —

———

< —e— Ain, Normal speed

E 20—« Ain, High speed

= —O— Bin, Normal speed

3] —— Bin, High speed

5

O

=

(]

(&)

7]

4 —=
S 15 ——
o :P’

Supply Voltage (V)

10
8 10 12 14 16
Supply Voltage (V)
V1H Vs. Supply Voltage (1)
N Ain/Bi
in/Bin
~ViH
\Y
3
S
T \Y
>|— U/ IL
2
ViL Viy
1 Check level +0.5dB
8 10 12 14 16
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HA12207/NT

V1h Vs. Supply Voltage (2)
4 ‘
Speed Normal/High
3
= ViH
T A
'_
” .
ViL
2
ViL Vg
1 Check level +0.5dB
8 10 12 14 16
Supply Voltage (V)
V1H vs. Supply Voltage (3)
4 ‘
Mute ON/OFF
KVIH
Vi
3
S
T
~
>
2
ViL Viy
1 Check level +0.5dB
8 10 12 14 16
Supply Voltage (V)
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HA12207/NT

Altered Reference Voltage vs. External Impedance
500 I I I T T TTTT I
Vee Vref
R Vc=10.5V
400 H Normal speed
R
< 300
E
2
> [J——
< 200 P
/ d
A
100 P %
//
0 -
100 500 1k 5k 10k 50k 100k 500k 1M
External Bleeder Resistor R (Q)
REC-EQ - PB-EQ Mode Crosstalk vs. Frequency
0 T T T
RIN=60mVrms=0dB
7Vcc=10.5V
-20
% -40
X
o] Normal speed
[9]
S é\ /N / \.
S —60
_ /]
\ L .
80 — High speed
<_//
-100
10 100 1k 10k 100k 1M
Frequency (Hz)
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PB-EQ - REC-EQ Mode Crosstalk vs. Frequency
0 T T T T
PBOUT=100mVrms=0dB
7VCC:lO.5V
-20
% -40
“%‘E High speed
: \
o
g 60 /
_/
|~ Normal speed
-80
\\ //
-100
10 100 1k 10k 100k M
Frequency (Hz)
Ripple Rejection Ratio vs. Frequency (1)
0
Ain
,VCC:10'5V
o -20
o)
e \ High speed—
g N |
S —40 AN %
'887 \\ /Norm:speed
& \t\ /
(]
2 —60 —
2
04
|_
)
O
m
o -80
-100
10 100 1k 10k 100k 1M
Frequency (Hz)
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Ripple Rejection Ratio vs. Frequency (2)
0 T T
VCC:].O.SV
Normal speed
@ -10 [
Z High speed
o
: A
14
3 —20 //
/ /
E
o \ /
2 _3p \\\ / // \ N Y
2
— N
b —40
-50
10 100 1k 10k 100k M
Frequency (Hz)
PB-EQ Gain vs. Frequency
70 T T T
Ain=Vin=0.6mVrms
VCC:].O.SV
60 \\\
AN
o) \
T 50 N
< \
6 N
o
E 40 \ N | d
o \\ U/ orm? spee
\\ High speed
30 >
20
10 100 1k 10k 100k
Frequency (Hz)
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PB-EQ Maximum Output Level vs. Supply Voltage

4.5 T T
—e— 100Hz (30kHz L.P.F.)
—— 1kHz (400Hz H.P.F. + 30kHz L.P.F)

4.0 —2— 10kHz (400Hz H.P.F. + 80kHz L.P.F)
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2
< 35
@
g //
S
__ 30
()
>
(0]
: /V/
325
5
]
€20
£
x
©
=

1.5%

1.0

8 10 12 14 16
Supply Voltage (V)
Noise Voltage vs. Supply Voltage
80 T
Normal speed
e p
70 DIN-AUDIO
7
N High speed

[e2]
o

Normal speed |

Noise Voltage (uVrms)
(&)
o

7
\Y
40
CCIR/ARM
30
7
N High speed
20
8 10 12 14 16

Supply Voltage (V)
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PB-EQ Total Harmonic Distortion vs. Output Level

—e— 100Hz (30kHz L.P.F.)
| —¢— 1kHz (400Hz H.P.F. + 30kHz L.P.F)

—/— 10kHz (400Hz H.P.F. + 80kHz L.P.F)
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17
1/

/

yd

//II

|
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-10 0

Output Level (dBs)

10 20

PB-EQ Crosstalk (Ain - Bin) vs. Frequency
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PB-EQ Crosstalk (Bin — Ain) vs. Frequency
0 T T T
Vin=+20dB=6mVrms
,VCC:]-O'SV
-20
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PB-EQ Channel Separation (Lch - Rch) vs. Frequency
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e
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Rev.3, Jun. 1999, page 21 of 27
HITACHI

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5775525/HA12207NT.html

HA12207/NT

PB-EQ Channel Separation (Rch - Lch) vs. Frequency
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4.5

REC-EQ Maximum Output Level vs. Supply Voltage

—e— 100Hz (30kHz L.P.F.)
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REC-EQ Total Harmonic Distortion vs. Output Level
10

—e— 100Hz (30kHz L.P.F.)
—>— 1kHz (400Hz H.P.F. + 30kHz L.P.F)
—/— 10kHz (400Hz H.P.F. + 80kHz L.P.F)
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REC-EQ Channel Separation (Lch - Rch) vs. Frequency

—40

Normal speed /

L7

Channel Separation (dB)

s High speed
v

-100

100

1k 10k 100k
Frequency (Hz)

M
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Mute Attenuation vs. Frequency

Norrﬁal sp‘eed‘
| VCC:lO.5V

Mute Attenuation (dB)

~ /
-100

100 1k 10k 100k M
Frequency (Hz)

REC-RETURN SW Resistor vs. Input Level
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Rev.3, Jun. 1999, page 25 of 27
HITACHI

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5775525/HA12207NT.html

HA12207/NT

Package Dimensions

Unit: mm
19.2
20.32 Max
22 1
OOOOOO0OMaMmn
3
D ™=
o ©l <
N~
I OO o
1 11
0.89 1.0
1.17 Max % 7.62
=
L |8 ' :
£l e
‘ ==y
o9 \L 0252058
1.78 £ 0.25 048+0.10 S5 ~—
! T 0° —15°
Hitachi Code DP-22NS
JEDEC —
EIAJ Conforms
Weight (reference value)| 0.90 g
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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 contined in this doawment
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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