NJW1185

_eala

AUDIO PROCESSOR with Input Selector

Bl GENERAL DESCRIPTION l PACKAGE OUTLINE
The NJW1185 is a sound processor with input selector
includes all of functions processing audio signal for TV, such

as input selector, tone control, balance, volume, and mute ¥ M
functions. '
Also the NJW1185 includes eala and voice enhancement. NJW1185V

The eala reproduces a natural surround sound with clear
vocal orientation. And also, voice enhancement gives clear
sound such as dialogs.

All of internal status and variables are controlled by I°’Cc
BUS interface.

B FEATURES
» Operating Voltage 7.51t0 13V
» 6¢h Input Selector
« Tone Control Bass / Treble

» eala(NJRC Original Surround System)

e Simulated Stereo

« \Joice Enhancement System

« I°C BUS Interface

* Bi-CMOS Technology

» Package Outline SSOP32
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NJW1185

l PIN CONFIGURATION

f‘ )
E INa1 INb1 E
2 | INa2 INb2 E'
3 | INa3 INb3 E'
4 | g INb4 El
E INa5 Z INb5 El
E INa6 INb6 E’
E MONa -_ MONb EI
IZ TONE-Ha E TONE- Hb EI
E TONELa d TONE- Lb El
E eala-FIL A VE-FIL1 El
E cBA m VE-FIL2 EI
E OUTa m ouTb EI
E cvo CTH El
E SDA cTL El
E SCL Vref EI
E GND Ve El
. J
No. Symbol Function No. Symbol Function
1 INa1 Ach input terminal 1 17 V+ Supply voltage terminal
2 INa2 Ach input terminal 2 18 Vref Reference voltage terminal
3 INa3 Ach input terminal 3 19 CTL DAC output terminal for tone control (bass)
4 INa4 Ach input terminal 4 20 CTH DAC output terminal for tone control (treble)
5 INa5 Ach input terminal 5 21 OUTb Bch output terminal
6 INa6 Ach input terminal 6 22 VE-FIL2 Voice Enhancement Filter Capacitor terminal 2
7 MONa Ach monitor output terminal 23 VE-FIL1 Voice Enhancement Filter Capacitor terminal 1
8 TONE-Ha | Ach tone control (treble) filter terminal 24 TONE-Lb | Bch tone control (bass) filter terminal
9 TONE-La | Ach tone control (bass) filter terminal 25 TONE-Hb | Bch tone control (treble) filter terminal
10 eala-FIL eala Filter Capacitor terminal 26 MONb Bch monitor output terminal
1 CBA Pop ‘ Noise Reduction Capacitor for Balance 27 INb6 Bch input terminal 6
terminal
12 OUTa Ach output terminal 28 INb5 Bch input terminal 5
13 cVvo Pop.Noise Reduction Capacitor for Volume 29 INb4 Bch input terminal 4
terminal
14 SDA I°C data terminal 30 INb3 Bch input terminal 3
15 SCL I°C cock terminal 31 INb2 Bch input terminal 2
16 GND Ground terminal 32 INb1 Bch input terminal 1
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NJW1185

l ABSOLUTE MAXIMUM RATING (Ta=25°C)

PARAMETER SYMBOL RATING UNIT
Supply Voltage v 15 \Y
Power Dissipation P 800 mwW
p D NOTE: EIA/JJEDEC STANDARD Test board (76.2x114.3x1.6mm, 2layer, FR-4) mounting
Operating Temperature Range Topr -20 to +75 °C
Storage Temperature Range Tstg -40 to +125 °C
Hl ELECTRICAL CHARACTERISTICS
( Ta=25°C, V+=9V, R =47kQ, Vin=100mVrms/1kHz unless otherwise specified)
Condition
PARAMETER SYMBOL Input MIN. | TYP. | MAX. UNIT
Output
INa INb
Operating Voltage A - - - 7.5 9.0 13.0 \Y
Supply Current lcc No Signal - - - - 13 25 mA
Reference Voltage VRer No Signal - - - 4.0 45 5.0 \%
Vin - OUTa
Maximum Input Voltage Vim VOL=-20dB,THD=10% - Vin OUTb 2.8 3.0 - Vrms
- Vin | OUTb
Maximum _ 1o Vin - | OUTa
Output Voltage Vow VOL=0dB, THD=1% _ V. | ouTb - 2.5 - Vrms
Monitor Output Gain Gwwon | MON OUT Vin | - | OUTa | 0 - dB
- Vin | OUTb
Channel Balance Gces VOL=0dB - - - -1.5 0.0 1.5 dB
Balance Boost A BAgsT CHS="0",BAL="111111" Vin Vin OUTa | -2.0 0.0 2.0 dB
Balance CutA BAcr | CHS=T BAL=MTT11 Vin | Vi | OUTa | - - -70 dB
Vin = 1Vrms
Balance Boost B BBgst CHS="1",BAL="111111" Vin Vin [ OUTb | -2.0 0.0 2.0 dB
Balance Cut B BBour | CTST 0 BAL=HTIN Vin | Vin | OUTB | - - 70 dB
Vin = 1Vrms
I . Vo=0.5Vrms, Vin - OUTa o
Total Harmonic Distortion THD BW=400Hz to 30kHz § Vi oUTH - - 0.5 Yo
. . Vin - OUTa
M G VOL=0dB -2.0 0.0 2.0 dB
aximum Gain VMAX N v oUTH
o, . VOL=MUTE Vin - OUTa
Minimum Gain GvmIN Vin=1Vims N v oUTH - - -80 dB
Vin=1Vrms v OUT.
- I i - a
Cross Talk ct |AWeighted " ; - | 70 | dB
Selected Input : No signal
Unselected Inputs : Signal | - Vin | OUTb
. Vin=1Vrms Vin - OUTb
Channel Separation CS A-Weighted : v OUTa - -80 -70 dB
. VOL=0dB -90 -85 dBVvV
Output Noise Voltage 1 VNor | A weighted - - - " | 31.6) | (56.2) | (uvrms)
. VOL=MUTE -106 -96 dBvV
Output Noise Voltage 2 VNoz | A Weighted - - - " | (5.0) | (15.8) | (uvrms)
BW : Band Width
New Japan Radio Co.Lid,



NJW1185

B ELECTRICAL CHARACTERISTICS
(Ta=25°C, V+=9V, R =47kQ, Vin=100mVrms/1kHz unless otherwise specified)

Condition
PARAMETER SYMBOL Input MIN. TYP. | MAX. UNIT
Output
INa | INb
«» TONE
. BCT="1" Vin - OUTa
High Frequency Boost HFgst TREB=+15dB, f=10kHz - v oUTh 12.5 15.0 17.5 dB
. Vin - OUTa
High F Flat HF TREB=0, f=10kH -2.0 0.0 2.0 dB
igh Frequency Fla FLT z . v OUTH
. BCT="0" Vin - OUTa
High Frequency Cut HFcut TREB=-15dB, f=10kHz . v OUTH - -15.0 - dB
BCB="1" Vin - OUTa
Low Frequency Boost LFgst BASS=+15dB, f=100Hz : v oUTh 12.5 15.0 17.5 dB
Vin - OUTa
Low F Flat LF BASS=0, f=100H -2.0 0.0 2.0 dB
ow Frequency Fla ELT z . v oUTh
BCB="0" Vin - OUTa
Low Frequency Cut LFcur BASS=-15dB, f=100Hz . v OUTH - -15.0 - dB
OSURROUND
. f=100Hz, SUR1 Vin - OUTa
' . . . dB
Surround Gain1 SRaGaINT Surround Effect] - v oUTh 8.0 10.0 12.0
. f=100Hz, SUR1 Vin - OUTb
Surround Gain2 SReain2 Surround Effect - Vi oUTa 5.0 7.0 9.0 dB
. f=100Hz, SUR1 Vin - OUTa
’ ) ) ) dB
Surround Gain3 SRacaiN3 Surround Effect2 : Vi OUTH 14.0 16.0 18.0
Simulated Stereo1 SRsim1 f=1kHz, Simulated Stereo | Vin Vin OUTa 1.0 3.0 5.0 dB
Simulated Stereo2 SRsim2 f=1kHz, Simulated Stereo | Vin Vin OUTb 1.0 3.0 5.0 dB
O VOICE ENHANCEMENT
Condition
PARAMETER SYMBOL Input MIN. | TYP. | MAX. UNIT
Output
INa INb
V0|F:e Enhancement VEaans f=§kHz, VE1 Vin Vin OUTa 35 6.0 85 dB
Gain 1 Voice Enhancement Effect 1 Vin Vin OUTDb
i = Vi Vi
V0|F:e Enhancement VEcan f §kHz, VE2 in in OUTa 75 10.0 125 dB
Gain 2 Voice Enhancement Effect 2 Vin Vin OUTb
Voice Enhancement f=5kHz, VE3 Vin Vin OUTa
’ . . . dB
Gain 3 VEeans Voice Enhancement Effect 3 Vin Vin OUTb 10.5 13.0 19:5
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NJW1185

Hl TERMINAL DESCRIPTION

PIN TERMINAL

NO SYMBOL FUNCTION EQUIVALENT CIRCUIT DC
) VOLTAGE
1, 32 INa1,INb1 Ach Input terminal 1, Bch Input terminal 1
2,31 INa2, INb2 | Ach Input terminal 2, Bch Input terminal 2
3, 30 INa3, INb3 [ Ach Input terminal 3, Bch Input terminal 3 V+/2
4,29 INa4, INb4 | Ach Input terminal 4, Bch Input terminal 4
5,28 INa5, INb5 [ Ach Input terminal 5, Bech Input terminal 5
6, 27 INa6, INb6 | Ach Input terminal 6, Bch Input terminal 6
-9

7 MONa Ach monitor output terminal

26 MONb Bch monitor output terminal FB V2
12 OUTa Ach Output terminal 50

21 OUTb Bch Output terminal

e
—E PIN8,25 : 16k

8 TONE-Ha | Ach tone control (treble) filter terminal PINS,23,24:12k

25 TONE-Hb | Bch tone control (treble) filter terminal FB <4—o AN O .

9 TONE-La | Ach tone control (bass) filter terminal V' /2
24 TONE-Lb | Bch tone control (bass) filter terminal

23 VE-FIL1 Voice Enhancement Filter Capacitor terminal 1 PIN8,25 : 16k

PIN9,23,24:12K
10 eala-FIL eala Filter Capacitor terminal FB V2
Teala mode : 8k -
Simulatedstreo mode : 24k
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NJW1185

Bl TERMINAL DESCRIPTION

PIN TERMINAL
NO SYMBOL FUNCTION EQUIVALENT CIRCUIT DC
) VOLTAGE
.
11 CBA Pop Noise Reduction Capacitor for Balance
terminal ® +
19 CTL DAC output terminal for tone control (bass) O Vi2-14
20 CTH DAC output terminal for tone control (treble)
PIN.11: 24k
PIN.19,20:8k
13 cvo Pop Noise Reduction Capacitor for Volume 4% O V2 -07
terminal
8k
VREG 5V V+ 9V
4k
14 SDA I’C data terminal
15 SCL I’C clock terminal -
_4 8k SCL:GND
SDA:ACK
18 Vref Reference voltage terminal V2

220k
220k
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NJW1185

Hl TERMINAL DESCRIPTION

PIN TERMINAL
NO SYMBOL FUNCTION EQUIVALENT CIRCUIT DC
) VOLTAGE
22 VE-FIL2 Voice Enhancement Filter Capacitor terminal 2 FB ,\g:\’ O V2
New Japan Radio Co.Lid,



NJW1185

EAPPLICATION CIRCUIT

f. N\
Cl 0.47yF
L Ro) O 1 | et e
' C2 0.47yF
' C3 047WF
L Rn) Og-i—{ 3 s 3
' C4 0474F
Rin (*) %_”_i 4 | INa4 INb4
' C5 0.474F
L Rn O s | mes s
]
! C6 0.474F
L Rne Og-li— e | o s
[}
| CT 4.7vF L
7 | mona MONb
C8 4.7nF
.||—||—E TONE-Ha TONE - Hb
C9 100nF
.||—||—E TONE-La — TONE- Lb
C10 22nF
.||—||4|E eala-FIL A VE-FIL1
IR
.||—§—E CBA m VE-FL2
CI21pF
12 | outa 01 ouTb
CI31pF
I 13| cvo CTH
R14 1000
O—MA—( 14 | SDA CTL
R15 2200
O—MA—] 15 | SCL Vref
I———o{ 16| GND Vs
\ y

C31 0.47yF
32 Rin (*)
C30 047pF y

C29 0474F I
C28 0470F I

C27 047 y
C26 047HF ¥
€25 474F I

26| —#—0O
C24 4.7nF
E—| —
C23 100nF
24 [
C22 4.7nF
23—
C21 4.7nF
22—

O
Pin No. Symbol Pin No. Symbol
8 TONE-Ha 23 VE-Fil1
9 TONE-La 24 TONE-Lb
10 eala-Fil 25 TONE-Hb
22 VE-Fil2 - -
O

Cross talk performance may be effected by PCB patterning and Input resistor “Rin” in relation to input

Separate the I°C bus line and Signal line from the following terminals for avoiding digital noise problem and cross talk.

impedance.

Widen intervals of input lines (1pin to 6pin, 27pin to 32pin) and put guard patterns (ground patterns) among input lines
and Monitor outputs (7pin, 26pin) for avoiding cross talk problem.
Further, cross talk performance may be effected by input resistor “Rin”. The recommended “Rin” value is 20kQ or less.

In consideration of an actual operating condition, please decide Rin values after evaluating. (The NJW1185 input

impedances are 48kQtyp.)
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NJW1185

ETIMING ON THE I°C BUS (SDA,SCL)

SDA
.- J L t
ts «— bt «—>| ts —->| tro:sTa tsp t—»] o
SU:DAT |
SCL
thp:sTA «—> l— «—> tsu:sta l— tsusto_p|  |q—
s tLow tHp:paT thicH Sr p s
BCHARACTERISTICS OF 1/0 STAGES FOR I°C BUS (SDA,SCL)
I°C BUS Load Conditions
STANDARD MODE : Pull up resistance 4kQ (Connected to +5V), Load capacitance 200pF (Connected to GND)
FAST MODE : Pull up resistance 4kQ (Connected to +5V), Load capacitance 50pF (Connected to GND)
Standard mode Fast mode
PARAMETER SYMBOL UNIT
MIN. | TYP. | MAX. | MIN. | TYP. | MAX.
Low Level Input Voltage Vi 0.0 - 15 0.0 - 1.5 \%
High Level Input Voltage Vin 2.7 - 55 2.7 - 55 \%
Low level output voltage (3mA at SDA pin) VoL 0 - 0.4 0 - 0.4 V

Input current each 1/0O pin with an input voltage

between 0.1Vpp and 0.9Vppmax h -10 ) 10 -10 ) 10 WA
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NJW1185

BCHARACTERISTICS OF BUS LINES (SDA,SCL) FOR I°C-BUS DEVICES

PARAMETER SYMBOL Standard mode Fast mode UNIT
MIN. | TYP. | MAX. | MIN. | TYP. | MAX.
SCL clock frequency fscL - - 100 - - 400 kHz
Hold time (repeated) START condition. tHp:sTA 4.0 - - 0.6 - - us
Low period of the SCL clock tLow 4.7 - - 1.3 - - V&
High period of the SCL clock tHicH 4.0 - - 0.6 - - V&
Set-up time for a repeated START condition tsu:sTa 4.7 - - 0.6 - - us
Data hold time "°™® tHD:DAT 0 - - 0 - - us
Data set-up time tsu:paT 250 - - 100 - - ns
Rise time of both SDA and SCL signals tr - - 1000 - - 300 ns
Fall time of both SDA and SCL signals tr - - 300 - - 300 ns
Set-up time for STOP condition tsu:sto 4.0 - - 0.6 - - us
Bus free time between a STOP and START condition taur 4.7 - - 1.3 - - V]
Capacitive load for each bus line Co - - 400 - - 400 pF
Noise margin at the Low level VL 0.5 - - 0.5 - - \%
Noise margin at the High level Viu 1 - - 1 - - \Y

C, ; total capacitance of one bus line in pF.
NOTE). Data hold time : thp.pat
Please hold the Data Hold Time (tup:pat) to 300ns or more to avoid status of unstable at SCL falling edge.
The SDA block in the NJW1185 does not hold data. Add external data-delay-circuit of the SDA terminal, in case of not
providing a hold time of at least 300nsec for the SDA in the master device.

The time-consists of the data-delay-circuit of the SDA terminal are as follows.

(a) Low level > High level : T = Rp*Cp
(b) High level > Low level : ThL = Rp*Cp

In addition, Schottky barrier diode (SBD) influences a Low level at the Acknowledge. Therefore choose the low forward
voltage (Vf) as much as possible.

VDD
Rp Rp
SCL
. === — |
MASTER :SBD I soa| NJW1185
1 |
I RD CDI
| I
l _____ -l
New Japan Radio Co.Lid,
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NJW1185

EMDEFINITION OF I°C REGISTER

« I°C BUS FORMAT

MSB LSB MSB LSB MSB LSB
S Slave Address A Select Address A Data A P
1bit 8bit 1bit 8bit 1bit 8bit 1bit  1bit
S: Starting Term
A: Acknowledge Bit
P: Ending Term
# SLAVE ADDRESS
Slave Address Hex
MSB LSB -
1] | o | o | o o | o | o | som

# CONTROL REGISTER TABLE

The select address sets each function (Volume, Balance, Tone Control, Surround, Voice Enhancement, Input Selector).
The auto increment function cycles the select address as follows.

OOHD1HD2HID3HIDOH
<Write Mode>
Select BIT
Address D7 D6 D5 D4 D3 D2 | D1 DO
00H VOL
01H CHS BAL | SUR
02H BCB BASS VE 0
03H BCT TREB SEL
0: Don’t Care
# CONTROL REGISTER DEFAULT VALUE
Control register default value is all “0”.
Select BIT
Address D7 D6 D5 D4 D3 D2 D1 DO
00H 0 0 0 0 0 0 0 0
01H 0 0 0 0 0 0 0 0
02H 0 0 0 0 0 0 0 0
03H 0 0 0 0 0 0 0 0
New Japan Radio Co.Lid,
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NJW1185

EINSTRUCTION CODE
a) MASTER VOLUME SETTING
Select BIT
Address D7 D6 ps | b4 | D3 | D2 D1 DO
00H voL

*VOL Attenuation Level setting (0.33dB / step)
The volume control for both Ach and Bch(0.33dB/step).
The volume is consisted of volume1 and volume2 and the level is divided into half to each volume1 and

volume?2.

b) BALANCE, SURROUND SETTING

BIT
|

D4 D3 D2
|

BAL

Select
Address D7
01H CHS
*CHS : Channel select for balance control
“0” : Ach “Bch is attenuated”

“1”: Bch “Ach is attenuated”
« BAL : Balance control for both Ach and Bch (1dB/step)

The balance is consisted of volume1 and volume2.
<SUR : Surround Level Setting>
Surround Setting D1 DO

Bypass
Simulated Stereo
eala Effect1
eala Effect2

TONE CONTROL BASS, VOICE ENHANCEMENT SETTING

D5
SUR

D6

Remarks
Bypass
Simulated Stereo
Surround Effect Low(10dB typ.)
Surround Effect High(16dB typ.)

0
0
1
1

= (O|= O

BIT

D2 D1 DO

D4

D3

Select
Address

D7 D6

D5

VE

Don’t Care

03H

BCB

BASS

*BCB : Boost cut select for Bass control
“0”: Cut
“1” . Boost

*BASS : BASS Level Setting
Cut Level :-15 to 0dB(1dB/Step)

Boost Level : 0 to +15dB(1dB/Step)
<VE : Voice Enhancement Setting>
VE Setting D2 D1
By-Pass
VE Effect 1
VE Effect 2
VE Effect 3

Remarks
Bypass
Voice Enhancement Effect Low (6dB typ.)
Voice Enhancement Effect Mid (10dB typ.)

Voice Enhancement Effect High (13dB typ.)

= [ OO
- O [— O

Note) Surround, Voice Enhancement mode switch settings
The click noise may be generated by changing the Surround, the Voice Enhancement mode

Provide the external circuit for avoiding the click noise on above condition.

New Japan Radio Co.Lid,
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NJW1185

d) TONE CONTROL TREBLE, INPUT SELECTOR SETTING

Select BIT
Address D7 D6 D5 D4 D3 D2 D1 DO

4H BCT TREB SEL

«BCT : Boost cut select for Treble control
“0” : Cut
“1” . Boost

*TREB : TREBLE Level Setting
Cut Level :-15 to 0dB(1dB/Step)

Boost Level : 0 to +15dB(1dB/Step)

<SEL : Input Selector Setting>

SEL Setting D2 D1 DO
Input 1 0 0 0
Input 2 0 0 1
Input 3 0 1 0
Input 4 0 1 1
Input5 1 0 0
Input6 1 0 1

New Japan Radio Co.Lid,
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NJW1185

VOL

DO

D1

D2

D3

D4

D5

D6

D7

BMASTER VOLUME (Select Address : 00H)

HEX

FF
FC
F9
F6
F3
FO
ED
EA
E7

E4

E1

DE

DB

D8

D5

D2

CF

CC
C9

C6

C3

CO0

BD
BA
B7

B4

B1

AE

AB

A8

A5

A2

9F

9C
99

96
93
90
8D
8A
87
84
81

Gain (dB)

4

-7

-10

-11

-12
-13
-14
-15
-16
-17
-18
-19
-20
-21

-22

-23

-24

-25

-26

-27

-28

-29

-30
-31

-32

-33

-34

-35

-36

-37

-38

-39

-40

-41

-42

New Japan Radio Co.Lid,
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NJW1185

VOL

DO

D1

D2

D3

D4

D5

D6

D7

BMASTER VOLUME (Select Address : 00H)

HEX

7E
7B
78
75
72
6F

6C
69

66
63
60

5D
5A
57

54
51

4E
4B
48

45

42

3F

3C
39

36
33
30
2D
2A
27
24
21

1E
1B
18
15
12
OF

0C
09

06
03
00

Gain (dB)

-43

-44

-45

-46

-47

-48

-49

-50
-51

-52

-53

-54

-55

-56

-57

-58

-59

-60
-61

-62

-63

-64

-65

-66

-67

-68

-69

-70
-71

-72

-73

74

-75

-76

-7

-78

-79

-80
-81

-82

-83

-84
Mute”

O: Default Value

- 15 -
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NJW1185

D7

BBALANCE (Select Address : 01H)

Channel
Select (CHS)

Ach(Bch is attenuate)

Bch(Ach is attenuate)

BAL

D2

D3

D4

D5

D6

Gain(dB)

OD

-4
5

-9
-10

-11

12
-13
14
-15
-16
17
-18
-19
-20

-21

-22

-23

-24

-25

-26

-27

-28

-29

-30

Mute

0: Default Value

New Japan Radio Co.Lid,
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NJW1185

HTone Control(Bass Setting) (Select Address : 02H)

Bass BCB
Cut or Boost D7
Cut"” 0
Boost 1
BASS
Cut Gain(dB) Boost Gain(dB) D6 D5 D4 D3
-15 15 1 1 1 1
-14 14 1 1 1 0
-13 13 1 1 0 1
-12 12 1 1 0 0
-11 11 1 0 1 1
-10 10 1 0 1 0
-9 9 1 0 0 1
-8 8 1 0 0 0
-7 7 0 1 1 1
-6 6 0 1 1 0
-5 5 0 1 0 1
-4 4 0 1 0 0
-3 3 0 0 1 1
-2 2 0 0 1 0
-1 1 0 0 0 1
0" 0 0 0 0 0
O: Default value
New Japan Radio Co.Lid,
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NJW1185

BTONE CONTROL TREBLE (Select Address : 03H)

Treble BCT
Cut or Boost D7
Cut” 0
Boost 1
TREB
Cut Gain(dB) Boost D6 D5 D4 D3
Gain(dB)
-15 15 1 1 1 1
-14 14 1 1 1 0
-13 13 1 1 0 1
-12 12 1 1 0 0
-1 11 1 0 1 1
-10 10 1 0 1 0
-9 9 1 0 0 1
-8 8 1 0 0 0
-7 7 0 1 1 1
-6 6 0 1 1 0
-5 5 0 1 0 1
-4 4 0 1 0 0
-3 3 0 0 1 1
-2 2 0 0 1 0
-1 1 0 0 0 1
o~ 0 0 0 0 0

-18 -
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0: Default value

[CAUTION]

the industrial rights.

The specifications on this databook are only
given for information , without any guarantee
as regards either mistakes or omissions. The
application circuits in this databook are
described only to show representative usages
of the product and not intended for the
guarantee or permission of any right including




