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Description

HA12167FB/HA12169FB is silicon monolithic bipolar 1C providing REC volume system, Level meter
system and Dolby noise reduction system in one chip.

Functions

* REC equalizer x 2 channel
* Equalizer volume x 2 channel
e Dolby B/ICNR x 2 channel
« REC/PB input electronic volume % 2 channel
* Level Meter x 2 channel
» DAC for adjusting bias x 2 channel
Features

« Availableto create characteristics of REC equalizer by changing external resistor, no cail
e Equalizer volumeis available to calibrate recording automatically with micro-controller

« Electronic volume built-inis available to set the level of recording and play back automatically with
micro-controller

e A4typesof input (3 out of 4 are by way of electronic volume)
« Input electronic control switching isirrelevant to REC/PB electronic control switching

» Doalby noise reduction system is available with double cassette decks (Unprocessed signal output
available from recording out terminals during PB mode)

» Log-compressed level meter output israngefrom 0V to 5V (Usable as music search switchable gain of
0 dB and 20 dB respectively)

» Normal-speed/high-speed, normal/metal/chrome fully electronic control switching built-in
* NR-ON/OFF, Dolby B/C, MPX ON/OFF fully electronic control switching built-in

« Reduction of the number of pins by transfered serial datato electronic volume control switching and
another control switching (Controllable from micro-controller directly)

e Small the number of external parts

o
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HA12167FB/HA12169FB

Ordering Information

Operating Voltage

Type Package PB-OUT Level REC-OUT Level Dolby Level Min Max
HA12167FB  QFP-80 775 mVrms 300 mVrms 300 mVrms 120V 150V
'HA12169FB (14 x 14) 580 mVrms 11.0V 150V
* Dolby isatrademark of Dolby Laboratories Licensing Corporation.

A license from Dolby Laboratories Licensing Corporation is required for the use of thisIC.
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HA12167FB/HA12169FB

Pin Description (V.. =14V, Ta=25°C, No signal, The value in the show typical value.)

Pin No.  Terminal

(QFP-80) Name Zin DC Voltage Equivalent Circuit Description

65 RPI 100kQ V_J/2 Recording input

o

76

9 LM IN 100 kQ Level meter input

52

12 EQ IN 100 kQ Equalizer input

49

66, 67,69 VRI 100kQ V J/2+0.7V Volume input

72,74,75

30,31 VCC — V. — Power supply

77 REF — V /2 — Ripple filter

62 NR IN — V. /2 ( I ) NR processor
input

79

3 SS1 — V /2 Spectral skewing
amp input

58

5 CCR — V. /2 Current controlled
resistor output

56
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HA12167FB/HA12169FB

Pin Description (V. =14V, Ta=25°C, No signal, The value in the show typical value.)
(Cont)

Pin No. Terminal

(QFP-80) Name Zin DC Voltage Equivalent Circuit Description

63 IA OUT — V /2 Vee Input amp output
GND

78

61 VREF Reference voltage

80 buffer output

2 PB OUT Play back

59 (Decode) output

4 SS2 Spectal skewing

57 amp. output

8 REC OUT Recording

53 (Encode) output

15 EQ OUT Equalizer output

o

1 TP 15kQ V. /2 Bias trap terminal

60

6 HLS DET — 23V Time constant pin

for rectifier

~ 1

55

7 LLS DET
54
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HA12167FB/HA12169FB

Pin Description (V. =14V, Ta=25°C, No signal, The value in the show typical value.)

(Cont)
Pin No.  Terminal
(QFP-80) Name Zin DC Voltage Equivalent Circuit Description
64 BIAS — 0.28V Dolby NR

reference current

O— input
GND

14 IREF — 1.2V EQ reference

current input

o
OO
27 MF EQ parameter
26 fQ current input
25 fIQ
24 GH
23 GL
22 GP
35 BIAS ADJ (N) — 1.2V Bias DAC
36 BIAS ADJ (M) parameter current
37 BIAS ADJ (C) input
21 HM — — EQ parameter
C) selector
s
L oo

20 HC
19 HN
18 NM
17 NC
16 NN
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HA12167FB/HA12169FB

Pin Description (V. =14V, Ta=25°C, No signal, The value in the show typical value.)

(Cont)
Pin No. Terminal
(QFP-80) Name Zin DC Voltage Equivalent Circuit Description
68 CONT 33kQ V. J/2-15V Vee/2 DAC output
to V J/2 volume control
input

DAC

ouT
73
13 EQ CONT 1.65 kQ
48
10 LM DET — 0.2V ® Time constant pin

| LM for level meter
jd , \J« ouT
il i,
LMCI:?ET
51
11 LM OUT — 0.2V Level meter output
50
45 NR ON/OFF 100kQ — Mode control time
constant
GND

44 C/B
43 MPX
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HA12167FB/HA12169FB

Pin Description (V. =14V, Ta=25°C, No signal, The value in the show typical value.)
(Cont)

Pin No. Terminal

(QFP-80) Name Zin DC Voltage Equivalent Circuit Description
42 RESET 100kQ — Mode control input
Q}j— DGND
GND

41 STB

40 DATA

39 CLK

38 INJ — 0.7V — Injection current
input I°L

47 D-GND — 0.0V — Digital (Logic)
ground

70 GND — ooV — Ground

71, 34

28 BIAS CONT — — Vee Bias DAC output

GND

33

29 DAC OUT — — Vee Bias DAC buffer
out

GND
32
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HA12167FB/HA12169FB

Block Diagram
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HA12167FB/HA12169FB

Absolute Maximum Ratings

Item Symbol Rating Unit Note
Supply voltage V. max 15 \%

Power dissipation Pd 750 mwW 1
Operating temperature Topr -30to +75 °C

Storage temperature Tstg —-55to +125 °C

Note: For Ta is higher than 65°C, reduce Pd at the rate of 12.5 mW/°C.

Please, see the below graph.

[mw]

750

625
Pd

[Cl
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HA12167FB/HA12169FB

14V, Dolby Level 300 mVrms at

25°C, V.

Electrical Characteristics (Ta

RECOUT)
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HA12167FB/HA12169FB

14V, Dolby Level 300 mVrms at

25°C, V.

Electrical Characteristics (Ta

RECOUT) (Cont)
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HA12167FB/HA12169FB

14V, Dolby Level 300 mVrms at

25°C, V.

Electrical Characteristics (Ta

RECOUT) (Cont)
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HA12167FB/HA12169FB

14V, Dolby Level 300 mVrms at

25°C, V.

Electrical Characteristics (Ta

RECOUT) (Cont)
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HA12167FB/HA12169FB
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HA12167FB/HA12169FB

M ode Controller
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HA12167FB/HA12169FB
REC Mode (1 kHz NR-OFF)

L evel Diagram
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HA12167FB/HA12169FB

PB Mode (1 kHz NR-OFF)
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HA12167FB/HA12169FB

Application Note

Power Supply Range
HA12167FB/HA12169FB are designed to operate on either single supply or split supply.

The operating range of the supply voltage is shown in table 1.

Tablel Supply Voltage

Type No. Single Supply Split Supply
HA12167FB 12Vtol15V ¥6.0Vto7.5V
HA12169FB 11Vtol5V +6.0Vto 7.5V

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. HA12167 series
are provided with two line output level, which will permit an optimum overload margin for power supply
conditions.

Reference Voltage

For the single supply operation these devices provide the reference voltage of half the supply voltage that is
the signal grounds. Asthe peculiarity of these devices, the capacitor for the ripplefilter is very small about
1/100 compared with their usual value. The Reference voltage are provided for the left channel and the
right channel separately. The block diagram is shown asfigure 1.

Vee @

A

{> L channel

reference

R channel

@ reference

1puF

7T @

Figurel TheBlock Diagram of Reference Voltage Supply
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HA12167FB/HA12169FB

Operating Mode Control

HA12167FB/HA12169FB provides fully electronic switching circuits. All switches are controlled by serial
data.

Table?2 Threshold Voltage (VTH)

Pin No. Lo Hi Unit
42 -0.2t0 1.5 3.5t05.3 \%
39, 40, 41 -0.2t0 1.0 4.0t05.3 \%

Notes: 1. Voltages shown above are determined by internal circuits of LSI when take pin 47 (DGND pin) as
reference pin. On split supply use, same VTH can be offered by connecting DGND pin to GND
pin.

This means that it can be controlled directly by micro processor.
2. Each pins are on pulled down with 100 kQ internal resistor.
Therefore, it will be low-level when each pins are open.
3. Note on serial data inputting
(@) The clock frequency on CLK must be less than 500 kHz.
(b)  Over shoot level and under shoot level of input signal must be the value shown below.

When connecting microcomputer or Logic-IC with HA12167FB/HA12169FB directly, thereis
apprehension of rash-current under some transition timming of raising voltage or falling voltage at V
ON/OFF.

For this countermeasure, connect 10 kQ to 20 kQ resistor with each pins. It isshown in test circuit on this
data shest.

In case of changing NR-ON/OFF at the C-mode, for the countermeasure of the noise of pop, perform the
following processes.

In case of changing NR-OFF to NR-ON at C-mode. C-mode, NR-OFF - B-mode, NR-OFF — B-mode,
NR-ON - C-mode, NR-ON.

In case of changing NR-ON to NR-OFF at C-mode. C-mode, NR-ON - B-mode, NR-ON - B-mode,
NR-OFF - C-mode, NR-OFF.

Under 5.3V

JANWAN

0 . A
Within -0.2 V v

Figure2 Input Level

Rev.3, Jun. 1997, page 19 of 73
HITACHI




HA12167FB/HA12169FB

Serial Data For matting
14 hit shift register is employed.
CLK and data are stored during STB being high and data is latched when STB goes high to low.

Reset goes reset a state when reset low and high releaslesreset. (High fixed at use time)

Attention Point of Serial Interface

* Reset goes low condition when a power supply is ON or OFF.

» Characteristics select of Bias DAC is connected with equalizer tape selector.

« BiasDAC register isal low when atime of tape select.

» BiasDAC register isall low and Bias DAC out is dropped low level at compulsion by force.

« Input pin select, REC/PB select and Input volume gain select does not select at the same time.
e Input volume must go mute condition when selected of RPI isinput pin select.

S R E LR LR EE L

DATA [0 |1 | 2| 3] 4a]5s5[6 ] 78] 9 ]10[11]12]13]
STB J Latch of data L
RESET 4

Reset release

Figure3 Serial Data Timming Chart Figure

MUTE DAC | DACOUT j

BIAS CONT

+

Figure4 Bias DAC Output Circuit
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Serial Data For matting

Bit Mode Control Input Voltage Eaqualizer Voltage  Basic DAC
No. Reset Reset Reset Reset
0 Tape ) bit 0 L L I-bit0 L L E-bit 0 L L B-bito L
selector 1 bitl H L channel channel channel
H Metal Normal
L Crom Normal
1 Tape L I-bit1 L E-bit1 L B-bit 1 L
selector 2
2 Tape H Hi speed selection L I-bit2 L E-bit 2 L B-bit 2 L
speed

L Normal speed selection

3 Meter H Meter sensitivity 20 dB L I-bit3 L E-bit 3 L B-bit 3 L
sensitivity up

L Meter sensitinity normal

4 Input ) bit 4 L I=bit4 L E-bit4 L B-bit4 L
selector 1 bit5 H L
H VRI3 RPI
L VRI2 VRI1
5  Input L I-bit5 H — — B-bit 5 L
selector 2
6 REC/PB H PB mode selection H R I-bit0 L R E-bitO L R B-bit 0
channel channel channel

L REC mode selection

7  Input H PB mode volume gain H I-bit1 L E-bit1 L B-bit1 L
voltage
gain

L Rec mode volume gain

8 MPX H ON L I-bit2 L E-bit2 L B-bit2 L
L OFF
9 NR H ON L I-bit3 L E-bit3 L B-bit 3 L
L OFF
10 B/C HC L I-bit4 L E-bit4 L B-bit4 L
L B
1 — — — I-bit5 H — — B-bit 5 L
12 Registor bit 12
selector 1 bit 13 H L
H Bias DAC Input volume
L Equalizer volume Mode control
13 Registor
selector 2
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Input Volume Register

I-bit 5 I-bit 4 I-bit 3 I-bit 2 I-bit 1 I-bit O Gain
L L L L L Increase
L L L L L H 1
L L L L H L
L L L L H H

1
H H H H H L Decrease
H H H H H H Mute
Equalizer Volume Register
E-bit 4 E-bit 3 E-bit 2 E-bit 1 E-bit O Gain
L L L L L Increase
L L L L H 1
L L L H L
L L L H H

1
H H H H L Decrease
H H H H H Mute
BiasDAC Register
B-bit 5 B-bit 4 B-bit 3 B-bit 2 B-bit 1 B-bit 0 Bias
L L L L L Mute
L L L L L H Decrease
L L L L H L 1
L L L L H H
H H H H H L !
H H H H H H Increase
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MPX ON/OFF Switch

MPX-OFF mode means that signal from input amp doesn’t go through the MPX filter, but signal goes
through the NR circuit after being attenuated 3 dB by internal resistor. Refer to figure 5. For not cause any
level difference between MPX-ON mode and MPX-OFF mode, it is requested to use MPX-filter which has

definitely 3 dB attenuated. And when applying other usage except figure 5,

take consideration to give bias voltage to NR-IN terminal by resistor or so on because internal of NR-IN

terminal has no biasresistor.

Application asfor the Dubbing Cassette Deck

HA12167FB/HA12169FB series has unprocessor signal from recording out terminals during playback

mode. So, itissimply applied for dubbing cassette decks.

.6 k
MPX >

filter

NR
processer
MPX OFF
3dB ATT
Figure5 MPX ON/OFF Switch Block Diagram

HITACHI
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A deck B deck
. PB EQ PB EQ
Compensation
of low
frequency
reagion
N
VRI2 |VRI3 REC OUT REC i, PB
Y y
EQIN
RECIN VRI1 HA12167/9
[

EQ OUT

PB OUT

Figure6 Application for Dubbing Deck

Injector Current

HA12167FB/HA12169FB has logic circuit which is fabricated by I°L into IC. To operate this circuit, it is
required enough injector current. Injector current goes into from the INJ pin (pin 38) and external resistor
isrequired to connect to this pin for adequate current. The value of external resistor is obtained by using
following equations. And put them with £10% tolerance value which is calculated. V,, can allow to
connect to V. shown below. Large injector current fear to cause mis-operation of Logic under the
condition of high temperature. Also, small injector current fear to cause mis-operation (stop operation).
Under the condition of low temperature. Therefore, pay attention to have good stability of V ;.

Ving — 0.7

Ring = 36 [kQ] Single supply
Ry = %%;—07 [kQ] Split supply

Gain Control of Electronic Volume

HA12167FB/HA12169FB is designed in order to change the gain by DAC fabricated into IC. To reduce
the click noise when changing volume gain instantaneously, required to connect the capacitor and resistor
(CR time constant) to CONT pin (pin 13, 48, 68, 73). These terminals are also be used as output pin of
DAC. Therefore, by forcing voltage and current to these terminals, it is applicable to control volume gain
directly. But, voltage forced to these terminals must be from V_J/2 -2V to V /2 (for split supply use, =2 V
to0V) inthiscase. And, this case, change of a gain depending on atemperature gets large.
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a) Single supply use b) Split supply use

Figure7 Injector Current Application

The Tolerances of External Componentsfor Dolby NR-Block
For adequate Dolby NR tracking response, take external components shown below.

For C5, C6, C24, and C25, please employ afew object of the leak, though you can be useful for an
electrolytic-capacitor.

R26 TCZG T 5 TC24
560

2200 p M 0.1p
+2% L+5% LﬂO% +10%
(57) (56) (55) T,
BIAS PBOUT  SS1 SS2 CCR HLS LLS
L L L) L DET(L) DET(L)
HA12167/9 (REC 1 Chip)
PBOUT  SS1 SS2 CCR HLS LLS

(R) (R) (R (R) DET(R) DET(R)
(1)

R3 Tu cs cs
560 2200 p =01 u
+20% L+5% j;:lo% +10%

UnitR: Q
C:F

Figure8 Tolerances of External Components
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BIASDAC

The full-scale of DAC is computed by the formula mentioned below.

2.4

Voo = XRyo [V]
14 to 16
2.4
Vi, = XRy3 [V]
14 to 16
R, Normal Tape (pin 35)
R, Metal Tape (pin 36)

R, Chrome Tape (pin 37)

The maximum source current of DAC output (pin 29, 32) is2 mA. Therefor the Bias-osc is drived through
external transisitor of emitter-follower.

Level Meter
The coupling capacitor of LMIN pin (9 pin and 52 pin).

For these capacitors, please employ a small object of the leak.

Rev.3, Jun. 1997, page 26 of 73
HITACHI



HA12167FB/HA12169FB

The Application of Equalizer Frequency Response

R6

EQ
VR

R7

R10

En

Figure9 REC Equalizer Block Diagram

Transfer Function:

B 1+_C3 Gm6 C3 o B
U=y Gms LR Cc3 romRi B . Tl <2 b
Vin 0 Ro 1+ 5 RetR7 1 Rapg Rz gof g Rapp >l o2 o2[)
H Gm4 Rs Rs+R; GM3  Rs Gm2 Gm3 ~ H

o 0 1+6.67x10710 RelRat 5 2.0%101° (e 5 .

= oL B -10 - *Rep3 -11 ' FO—zo 2D

RREF 1+ 667 X 10 RFM |$ 1+45 X 10 EQFQ R+ 25 X 10 @FQ @F/Q S H

Note: R......14 pin biasresistance

G, ......Gain of EQ-VR
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Gain A

3dB

g3
fi f2 f3
Figure10 REC Equalizer Freguency Response
g1= —= (6.67 xRor +Rer)
Reer © e O
U
g2 = 9; Rat when Gain of EQ- VR is center
REF
g
g3 = 9 x ReH 0
Rrer 0
fl= 1
21X 6.67% 1070 X Ry
f2= Ro.
T 2% 6.67 X107 XRey X Ron
f3= —1 E, 9.3
2m 42.25 x10 72 xRpg XRE/Q
BW 1

T ATx2.78 x10 O x Reg

f3 Rrio
=—— =3.51x J—
Q BW Req
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Equalizer Characteristics Control Using a Bias DAC

When only one of the bias DAC channelsis used, any one of the six parameters (FM, fQ, f/Q, GH, GL, and
GP) that set the equalizer’s chara cteristics can controlled by the unused bias DAC.

The figure below gives one example.

_Raos
BIAS ADJ (C)
BIAS ADJ (M)
______ BIAS ADJ (N)
GND
BIAS CONT
6 bit
DAC
DAC OUT
0 V¢
6 bit
DAC
28
S EM_ [ W N W P
fffffff - 5y P P P Pl i
EQ- SR Q W P ¢ P P
controller
o\ GH W W ¢4 P P Py
P ¢ P PV ¢ PG
Risp
Rgp = Rgp// 632R:DJ
n: DAC step

Figure1l BiasDAC Control of the GP Parameter
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Figures 12, 13, and 14 show the characteristics when GP is controlled by abias DAC.

60
E_DAC =0 step
Ve =14V
/\ CcC
Rew = 100 kQ
Rpo=51kQ
50 B_DAC Rgo=51kQ
/ Ren =33kQ
0 RgL =33kQ
@ /\ Rgp =510kQ
= 40
8 / \\ Rapy =20 kQ
ADJ —
\
// \ s
d 30
30
PZ 7 \ 46
—— T 63
| L+ | T 1A
20
100 1k 10k 30k
Frequency (Hz)
Figure12 Equalizer Gain vs. Frequency
607\\\\\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\7
- 3 ; ‘ ‘ ‘ 3 4 E_DAC =0step
55 N\ R . —O6— Rgep=510kQ | . | Vec=14V
—@— Rep=120kQ || ]
1 : — A Rgp=47kQ : ]
~ 50 Sheeeee- -
.\% ! 7] Rem = 100 kQ
< ! | ‘ ‘ 1 Reg =51kQ
S 45 I N ,,,,,,,,,,,,,,,,,L,,,,,,,,,,i,,,,,,,,,,,,,,,,,,,,L ,,,,,,, _ | Rpg=51 kQ
X N - Rgn =33kQ
© B 7| ReH
o | _ RGL:33 kQ
T a0 -
:7 7777777777777777777777777777777777777777777777777777777777 7: RADJZZO kQ
o g S . S ]
307\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\7
0 10 20 30 40 50 60 70
B_DAC step

Figure 13 Equalizer Peak Gain vs. DAC Step Characteristics (1)
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60 T 17 T 17 T 17 ‘ T 17 ‘ T 17 ‘ T T ‘ 1T
B | | | E_DAC =0step
3 3 —O— Rapy = 33 kQ(Normal) | Vec=14V
55 ””””” ”””” —@— Rppj = 24 kQ(Chrome) ]
CAER D, AN A EOUE B 1| Reg=5Lka
c | | RF/Q:51 kQ
g - — RGH:33 kQ
§ i 1 RoL=33kQ
Q 45 — AN N et A R po------ —
ot - ‘ ‘ ‘ ‘ ‘ ‘ 4 R'gp =510 kQ
40 [ N TN g T —
35 7\ [ ‘ I ‘ I ‘ I ‘ I | | \7
0 10 20 30 40 50 60 70

B_DAC step

Figure 14 Equalizer Peak Gain vs. DAC Step Characteristics (2)

When the (variable) width of the DAC step isto be changed, the gain at step 0 or at step 63 must be
changed. The step 0 gain can be changed using R’ as shown in figure 13. Also, R’ . can be switched
using the tape selector, as shown in figure 15. However, it is necessary to take into account that the value
of R,,, Which setsthe step 63 gain, isalso used for the output bias. When the load resistance on pin 33 is
R, the following formula gives the output bias, V.-

VBMAX = 2'4 x RL / RADJ

Therefore, it is possible to compensate the output bias, V,,,,, for the R, setting by changing R, .

BMAX

Note: R,,,should bein the range 16 kQ to 75 kQ.
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®

EQ-

controler

FM

27
fQ

26

f/
25 Q

GH
24

GL

23

ENERENENE
ENERENERE

>
5
B
E

. 63 Rapy
Rgp = Rap/ " on

n: DAC step
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Quiescent Current (mA)

Quiescent Current vs. Supply Voltage (1) Quiescent Current vs. Supply Voltage (2)
38 38
37 37
36 36
<
S
35 ~ 35
;E) M
/X =
34 ) 3 34 =
/X P
X/X 5 /X/X/
33 2 33x——"
=]
(04
32 —x— REC NR-OFF | 32 —x— PB NR-OFF |
—— REC NR-B —— PB NR-B
31 —O— REC NR-C _| 31 —O— PB NR-C
30 30
8 10 12 14 16 18 8 10 12 14 16 18
Supply Voltage (V) RPIlin 1.DAC=0 Supply Voltage (V) RPlin 1.DAC=0
No.Signal No.Signal
Encode Boost vs. Frequency (1) HA12167FB
12
[T
0:0dB
x:-10dB |t
10— o0:-20dB -
*:-30dB
4:-40 dB -H-’_‘§
= NR-B %1 ™
o 8 \M
E \\\ VCC =14V
3 %vcc =15V
o
o 6 ‘ ‘
m T T T
() VCC =12V
8
(8]
Gl ™
1=
N—
2
/ | ™ __/O
0 |
100 1k 10k 100 k

Frequency (Hz)
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Encode Boost vs. Frequency (2) HA12167FB

25 T T
0:0dB
s x:-20dB
20 s LE =g o:-30dB —++
41 N *:-40 dB
Veamn L+ Vec =15V 4:-60 dB
15 A " NRC -+
i% [T \R TN
= 10 / T~ |Vcc=12V, 14V
4 L
o0 Nem Xl | ™
3 5
o) X
g |/ \\\j
L “‘\
0 o
—]
o\\\
O
5 ™N
- N\
-10
100 1k 10k 100 k
Frequency (Hz)
Encode Boost vs. Frequency (3) HA12169FB
12
T
0:0dB
x:-10dB |
10— o:-20dB - I
*%:-30dB
+:-40 dB -H-,_\
NR-B % TN
o 8 ™
N) \\\ VCC =14V
3 %VCC =15V
o
3 6 % ||
Q VCC =11V
3
i e
l\n
\\_ﬂ
2
Q////‘ T X\\\\. X
0= - —{L—— T

100 1k 10 k 100 k
Frequency (Hz)
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Input Amp. Gain (dB)

Encode Boost vs. Frequency (4) HA12169FB

25 T T
0:0dB
s x:-20dB
20 - T 0:-30dB -+
A1 N
+1 N *:—40 dB
Veamn L+ Vec =15V +:-60 dB
15 A " NRC -+
i% [T \R TN
= 10 / T~ |Vcc=11V, 14V
4 L
o0 Nem Xl | ™
3 5
o) X
g |/ \\\j
L “‘\
0 o
—]
o\\\
O
5 ™N
- N\
-10
100 1k 10k 100 k
Frequency (Hz)
Input Amp. Gain vs. Frequency (1) HA12167FB
40 |
~ PBOUT
20 [P—— ~
“RECOUT |
0 AN
-20
RECmode
NR-OFF
—40
VCC =14V
—60
10 100 1k 10k 100 k 1M

Frequency (Hz)
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Input Amp. Gain vs. Frequency (2) HA12167FB

40 |
> PBOUT
L—] ——
20 —
& * RECOUT N
= N
£ 0 N
8 N\
g
< -20
5
2 PBmode
- NR-OFF
—40 VCC =14V
—60
10 100 1k 10k 100 k 1M
Frequency (Hz)
Input Amp. Gain vs. Frequency (3) HA12169FB
40 ‘
v PB?UT
20 | ~
g ] NRECOUT | N I\
£ 0
©)
3
< -20
5
o RECmode
- NR-OFF
—40 VCC =14V
RP‘I ‘
-60
10 100 1k 10k 100 k 1M

Frequency (Hz)
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Input Amp. Gain (dB)

Input Amp. Gain vs. Frequency (4) HA12169FB

® NN
/PBMODE PBOUT
. i
RECMODE RECOUT \
0 N
-20
PBmode
NR-OFF
-40
VCC =14V
—60
10 100 1k 10k 100 k 1M

Frequency (Hz)
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Total Harmonic Distortion vs. Output Level (1)

10
A: 10 kHz
Q x: 1 kHz
< 0: 100 Hz
2
T Ve =14V, RPlin, RECmode
1.0} RECOUT, 0dB = 300 mVrms,
S 25 Hz HPF, 80 kHz LPF,
5 NR-OFF ]
X%
) I
E |
o
é [
©
T 01 J
[
15 ~5
= L
SN —
7
0.01 ZL\T=

-15 -10 -5 0 5 10 15
Output Level Vout (dB)

Total Harmonic Distortion vs. Output Level (2)

10 7
F

A7 10 kHz ,'

e I X:1kHz |

< 0O: 100 Hz l

[a)

L Vce = 14 V, RPlin, RECmode I

C 10 RECOUT, 0 dB = 300 mVrms,

S 25 Hz HPF, 80 kHz LPF,

5 NR-B

% i ?

a /

2 [

o

é /

£ 0.1 I A

= Pl N \//X

< o) p= =0

= — =

0.01
-15 -10 -5 0 5 10 15

Output Level Vout (dB)
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Total Harmonic Distortion vs. Output Level (3)

I

~ A 10 kHz 2
C x:1kHz ,A—AI
— L O: 100 Hz
S i V4
a | Vcc =14 V, RPIlin, RECmode
T RECOUT, 0 dB = 300 mVrms,
[ 25 Hz HPF, 80 kHz LPF,
s 10ENRC f i
— I
s e
@ ] i
a ~ - I/
Q
5 ! ~
£ 1/
[
T 0.1 >|<~ e 7
IS R
= -
|_
0.01
-15 -10 -5 0 5 10 15

Output Level Vout (dB)

Total Harmonic Distortion vs. Output Level (4)

10 =]
A: 10 kHz
x:1kHz
0:100 Hz

1.0 =——=Vcc =14V, RPIlin, PBmode

—— PBOUT, 0 dB = 775 mVrms,
I 25 Hz HPF, 80 kHz LPF,
— NR-OFF

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

X
4
0.1 /‘%A
YL e
AN
P
ﬁk \ L
A
0.01
-15 -10 -5 0 5 10 15

Output Level Vout (dB)
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Total Harmonic Distortion vs. Output Level (5)

10

LS
g | A:10kHz
E x: 1 kHz
T 0:100 Hz
ol .
c 1.0 /——Vc =14V, RPIin, PBmode 1
3 —— PBOUT, 0 dB = 775 mVrms, J
S [ 25 Hz HPF, 80 kHz LPF, ,l
A —— NR-B
9
c
o
£
£ 01 i
I o
o % ParZn

e
M
0.01

-15 -10 -5 0 5 10 15
Output Level Vout (dB)

Total Harmonic Distortion vs. Output Level (6)

A: 10 kHz I
x:1kHz ,(’
0:100 Hz o

Vce = 14V, RPIin, PBmode "y
PBOUT, 0 dB =775 mVrms,

25 Hz HPF, 80 kHz LPF,

1.0 NR-C

N|

f

/

/
/
/

/ /

0.1 J

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

= //
S \ X
%Zisz/;(_gx/
0.01
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Maximum Output Level Vo max (dB)

Maximum Output Level Vo max (dB)

Maximum Output Level vs.

Supply Voltage (1) HA12167FB
20

15

L
x : NR-OFF
o:NR-B
A NR-C

5z

7

RECmode, RECOUT
RPlin, f=1kHz

0 dB = 300 mVrms
T.H.D.=1%

8 10 12 14 16

Supply Voltage Ve (V)

Maximum Output Level vs.

Supply Voltage (3) HA12169FB
20

15

10

L
x : NR-OFF
o:NR-B
A NR-C

RECmode,RPlin,RECOUT
0 dB =300 mVrms

25 Hz HPF +19 kHz LPF
TH.D. = 1%

10 12 14 16
Supply Voltage Vce (V)

Maximum Output Level Vo max (dB)

Maximum Output Level Vo max (dB)

Maximum Output Level vs.

Supply Voltage (2) HA12167FB
20

15

o
x : NR-OFF
o:NR-B
A NR-C

=

10%

PBmode, PBOUT
RPlin, f=1kHz
0dB =775 mVrms
T.HD.=1%

10 12 14 16
Supply Voltage Ve (V)

Maximum Output Level vs.

Supply Voltage (4) HA12169FB
20

15

10

o
x : NR-OFF
o:NR-B
A NR-C

PBmode,RPlin,PBOUT
0 dB =580 mVrms

25 Hz HPF +19 kHz LPF
T.HD.=1%

10 12 14 16
Supply Voltage Ve (V)
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Signal to Noise Ratio vs.

Supply Voltage (1) HA12167FB
95

Signal to Noise Ratio vs.

Supply Voltage (2) HA12169FB
95

T T
PBNR-C ‘
\ !
90 PB NR-B— 90 PBNR-C_|
o ‘ o PB NR-B
) REC NR-OFF ) \
z | | z REC NR-OFF
e PB NR-OFF e |
2 &0 £ 80 PB NR-OFF—
o o
Q Q
2 REC NR-B 2
z z REC NR-B
8 8
£ 70 g 70
2 2
(%2] n
REC NR-C
| | REC NR-C
RPIin, Rg =5.1 kQ CCIR/ARM RPlin, Rg = 5.1 kO CCIRIARM
60 | | | 60 I L L
8 10 12 14 16 8 10 12 14 16

Supply Voltage Ve (V)

Supply Voltage Ve (V)

Crosstalk vs. Frequency (1)

(L-R)
—20 | T T
_RECVol, VRI1in, RECOUTout
I. DAC =0 EQ. DAC =31
—40 Ve =14
/’_N
2 _—r—TNRC |_—T | |-
N —NR-B |_—
s — =
3 80 | _—1 | —TNROFF
3 = | — |
-100
~120
100 1k 10 k 100 k

Frequency (Hz)
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Crosstalk (dB)

Crosstalk vs. Frequency (2)

Crosstalk (dB)

(L-R)
—20 | T 11
___PBVol, VRILin, PBOUTout
I.DAC =0 EQ.DAC =31
—40 Ve =14
-60 —
NR-OFF _|— | 1
80 -
_ —— —
/
= (QNRJ-B/
-100 i
GINR-C
-120
100 1k 10k 100 k
Frequency (Hz)
Crosstalk vs. Frequency (3)
(VRIL—=VRI2, VRI3, RPI)
-20
RECVol, VRI1in, PBOUTout
=40 | DAC =0, Vcc = 14 V
|1
|1
60 VRI 2
g P
/
1 ///
-80 VRI 3
- //}/
/
= /—/ Pl
-100 —
/—c/—/::/
-120
100 1k 10 k 100 k

Frequency (Hz)
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Crosstalk vs. Frequency (4)
(VRI1—=VRI2, VRI3, RPI)

-20
PBVol, VRI1in, PBOUTout
—40 ——1.DAC=0,Vcc =14V
P
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Crosstalk (dB)
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Crosstalk vs. Frequency (8)
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Ripple Rejection Ratio R.R.R. (dB)
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Ripple Rejection Ratio vs. Frequency (2)
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Input Volume Gain (dB)
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Input Volume Gain vs. DAC Step (3) HA12169FB
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Signal to Noise Ratio S/N (dB)

Signal to Noise Ratio S/N (dB)

Signal to Noise Ratio vs. DAC Step (1)

75
DIN-AUDIO
80 |
1 CCIR-ARM
o N\
JIS-A \
90
&:
Ve = 14V, RECVol ™~
VRI1in, PBOUTout ~—
o I
0O 10 20 30 40 50 60

DAC Step

Signal to Noise Ratio vs. DAC Step (2)

60
65
70 \\
CCIR-ARM
TS
A
s JNS-A IS
\
Vee = 14V, PBVo T~
VRI2in, PBOUTout ™
80
0 10 20 30 40 50 60
DAC Step

HITACHI

Rev.3, Jun. 1997, page 51 of 73




HA12167FB/HA12169FB

Maximum Output Voltage vs.
DAC Step (1) HA12167FB
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Total Harmonic Distortion vs. DAC Step (1)
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Total Harmonic Distortion T.H.D. (%)
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Total Harmonic Distortion vs. DAC Step (5)
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Volume Gain vs. Frequency (2) HA12167FB
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Volume Gain (dB)
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Volume Gain vs. Frequency (4) HA12169FB

40
~ STEPO
32 1 B
—~STEP 32 \
24 I -
_ STEP 62 O\
™~
16 \\\ \
; \\\
—— VRI2 PBOUT PBVolume Vcc=14V
B S e SRS I \
10 100 1k 10 k 100 k Y
Frequency (Hz)
Input Volume Gain vs.
Input Volume Gain vs. 35 Temperature (2) HA12167FB
Temperature (1) HA12167FB (L
= X
20 } L
= 30
) X X X
=, T {1 c
3]
0 ]
Q
RECVol O: Ostep g 25
VRIlin PBOUTout X : 10 step o
20 Veec=14V —— A:20step] > )
f=1 kHz o : 30 step a3 T \
400 Hz HPF +:62 step £
80 kHz LPF 20 7PBV(.)I
VRI2in PBOUTout
40 - f=1 kHz
+ Vee =14 V O: Ostep
400 Hz HPF X : 32 step
80 kHz LPF A 62 step
60 15— — !
40 20 O 20 40 60 80 40 20 O 20 40 60 80
Temperature Ta (°C) Temperature Ta (°C)

Rev.3, Jun. 1997, page 59 of 73
HITACHI




HA12167FB/HA12169FB

Maximum Output Level Vomax (dBs)

Maximum Output Level vs. Temperature (1)
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Level Meter Output (V)
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Equalizer Gain vs. Frequency (1)
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Total Harmonic Distortion T.H.D. (%)
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Total Harmonic Distortion vs.
Equalizer Output Level (3)
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Equalizer Amp. Gain GH (dB)
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Equalizer Noise vs. DAC Step
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Equalizer Vo max, Vin max vs. Supply Voltage
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Bias Vo max (V)

Bias Vomax vs. Supply Voltage
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Package Dimensions

Unit: mm
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JEDEC Code —
EIAJ Code ED-7404A
Weight 12g
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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 especialy high
quality and reliability or where its 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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