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Description

PT2314 isafour-channd input digita audio processor utilizing CMOS Technology. Volume, Bass, Treble and
Bdance are incorporated into asingle chip. Loudness Function and Sdlectable Input Gain are also provided to
build ahighly effective eectronic audio processor having the highest performance and rdiability with the lesst
externa components. All functions are programmable using the 1°C Bus. The pin assignments and application
circuit are optimized for easy PCB layout and cost saving advantage for audio gpplication.

Features

CMOS Technology

Least Externd Components

Treble and Bass Control

Loudness Function

4 Stereo Inputs with Selectable Input Gain
Input/Output for Externd Noise Reduction System/Equalizer
2 Independent Speaker Controls for Baance Control
Independent Mute Function

Volume Control in 1.25 dB/step

Low Digortion

Low Noise and DC Stepping

Controlled by 1°C Bus Micro-Processor Interface
Avallablein 28 Pins, DIP/SO Package

Applications

Car Stereo (Audio)
Hi-F Audio System

Note: Purchase of 12C Component of Princeton Technology Corporation (PTC) conveys alicense under Philips I°C Patent Right to use
these components in any 1°C System, provided that the system conforms to the 1°C Standard Specification defined by Philips

PT2314 v1.1 Page 1

Updated March 1999



C Princeton Technology Corp.

Td : 886-2-29162151
Fax: 886-2-29174598

URL.: http://www.princeton.com.tw

4-Channel Input Audio Processor PT2314
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Pin Configuration
VDD [ 1 28 [ REF
AGND [ 2 27 [ CLK
TREB_L [ 3 26 [] DATA
TREB R [ 4 25 [] DGND
RIN[]5 24 ] OUT L
ROUT [| 6 23 [] OUT_R
LOUD R[] 7 22 [ ] BOUT_R
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RIN2 []10 19 [ BIN_L
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Pin Description

Pin Name 110 Description Pin No.
VDD - Supply Input Voltage 1
AGND - Andog Ground 2
TREB L I Left Channe Input for Treble Controller 3
TREB R I Right Channd Input for Treble Control 4
RIN I Audio Processor Right Channd Input 5
ROUT 0] Gain Output and Input Selector for Right Channel 6
LOUD R I Right Channdl L oudness Input 7
RIN4 I Right Channel Input 4 8
RIN3 I Right Channd Input 3 9
RIN2 I Right Channd Input 2 10
RIN1 I Right Channd Input 1 11
LOUD L I Left Channd Loudness Input 12
LIN4 I Left Channd Input 4 13
LIN3 I Left Channd Input 3 14
LIN2 I Left Channd Input 2 15
LIN1 I Left Channd Input 1 16
LIN I Audio Processor Left Channel Input 17
LOUT O Gain Output and Input Selector for Left Channel 18
BIN L I Left Channd Input for Bass Controller 19
BOUT L 6] Left Bass Controller Output Channel 20
BIN R I Right Channd Input for Bass Controller 21
BOUT R 6] Right Channd Output for Bass Controller 22
OUT R @) Right Speaker Output 23
OUT L 6] L eft Speaker Output 24
DGND - Digitd Ground 25
DATA I Control Data Input 26
CLK I Clock Input for Serid Data Transmission 27
REF - Analog Reference Voltage (1/2 VDD) 28
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Functional Description

Bus Interface

Data are transmitted to and from the microprocessor to the PT2314 viathe DATA and CLK. The DATA and
CLK make up the BUS Interface. It should be noted that the pull-up resistors must be connected to the

positive supply voltage.

Data Validity

A dataon the DATA Lineis consdered vaid and sable only when the CLK Signd isin HIGH State. The
HIGH and LOW State of the DATA Line can only change when the CLK signa isLOW. Pleasserefer to the

4 X \
Y N

LIAIA LINE DATA
5IAHLE, CHANGE
JATA VALID Al l QWFD

Start and Stop Conditions

A Start Condition is activated when 1) the CLK isset to HIGH and 2) DATA shiftsfrom HIGH to LOW
State. The Stop Condition is activated when 1) CLK is set to HIGH and 2) DATA shiftsfrom LOW to HIGH
State. Please refer to the timing diagram below.

K WAWAWAWAW|
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Byte Format

Every byte tranamitted to the DATA Line conss of 8 bits. Each byte must be followed by an Acknowledge Bit.
The MSB istranamitted firs.

Acknowledge

During the Acknowledge Clock Pulse, the master (nP) puts aresistive HIGH level onthe DATA Line. The
periphera (audio processor) that acknowledges has to pull-down (LOW) the DATA line during the
Acknowledge Clock Pulse so that the DATA Lineisin a Stable Low State during this Clock Pulse. Please
refer to the diagram below.

ZLK

LAA —
\ MSE o/ ]

AZYNOW _CCi=EMENT
FRCIM RETEIVER

START

The audio processor that has been addressed has to generate an acknowledge after receiving each byte,
otherwise, the DATA Line will remain a the High Leve during the ninth (9th) Clock Pulse. In this case, the
magter transmitter can generate the STOP Information in order to abort the transfer.

Transmission without Acknowledge

If you want to avoid the acknowledge detection of the audio processor, asmpler nP transmisson may be used.
Wait one clock and do not check the dave acknowledge of this same clock then send the new data. If you use
this approach, there are greater chances of faulty operation aswell as decrease in noise immunity.

Interface Protocol

The interface protocol conssts of the following:
- A Sart Condition
A Chip Address Byte including the PT2314 address. The 8" Bit of the Byte must be“0”. PT2314 must
aways acknowledge the end of each transmitted byte.
A Data Sequence (N-Bytes + Acknowledge)
A Stop Condition
Please refer to the diagram below:
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| PT2314 ADDRESS |

>
<€ >

MSB FIRSTBYTE  LSB  MSB LB MsB LSB

| start[1]oofo [1]o]ofofack] | | |oaa] [ | [ack| | | |oam| [ | |ack]stop|
| DATA TRANSMITIED (N-BYTES + ACKNOWLEDGE) |
<

1

Note: ACK = ACKNOWLEDGE
MAX. CLOCK SPEED = 100KBITS/S

Software Specification
PT2314 Address

PT2314 Addressis shown below.

1 0 0 0 1 0 0 0
M SB LSB
Data Bytes

MSB LSB FUNCTION
0 0| B2 | B1|BO| A2 | A1 | AO Volume Control
1 1] 0 BlL | BO| A2 | A1 | A0 Speaker ATT L
1 1] 1 BlL | BO| A2 | A1 | A0 Speaker ATT R
0 1] 0 |GL| G0 | S2 | S1 SO Audio Switch
0 1] 1 O |C3|C2|Cl]| Co Bass Control
0 1] 1 1 |C3|C2|C1]| CO Treble Control

where Ax = 1.25 dB steps, Bx = 10 dB steps; Cx = 2 dB steps; Gx = 3.75 dB/steps
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Volume

The table below gives adetailed description of the Volume Data Bytes. For example, avolume of -37.5dB is
givenby00011110.

MSB LSB FUNCTION
0 0| B2 | Bl1|BO| A2 | Al | AO Volume 1.25 dB steps
0 0 0 0
0 0 1 -1.25
0 1 0 -2.5
0 1 1 -3.75
1 0 0 -5
1 0 1 -6.25
1 1 0 -7.5
1 1 1 -8.75
0 0| B2 |Bl1|BO| A2 | Al | AO Volume 100dB steps
0 0 0 0
0 0 1 -10
0 1 0 -20
0 1 1 -30
1 0 0 -40
1 0 1 -50
1 1 0 -60
1 1 1 -70

Speaker Attenuators

The table below gives a detailed description of the speaker atenuators data bytes. For example, an attenuation
of 30dB on the Spesker R (Right) isgivenby: 11111000.

MSB LSB | FUNCTION
1 11 0| B1|BO|A2| Al | AO Speaker L
1 11| B1|BO|A2| Al | AO Speaker R

0 0 0 0
0 0 1 -1.25
0 1 0 -2.5
0 1 1 -3.75
1 0 0 -5

é
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1]/ 1] 0 -75
1] 1] 1 -8.75

0o 0

0| 1 -10

1] 0 -20

1] 1 -30

111 1] 1 Mute

Audio Switch Data Byte

The following table shows the detailed description of the Audio Switch Data Bytes. For example, a Stereo 1
Input with Gain of +11.25 dB LoudnessON isgvenby: 01 000000.

MSB LSB FUNCTION
0 10| GL| GO0 |S2]|¢s1 Audio Switch
Stereo 1
Stereo 2
Stereo 3
Stereo 4
0 L oudness ON
1 Loudness OFF
+11.25dB
+7.5dB
+3.75dB
0dB

R |olo
==

Rk [[O|O
RO |O
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Bass and Treble Data Bytes

The following table shows a detailed description of the Bass and Treble Data Byte. For examplea Treble &t -
12dB isgivenby : 01110001

MSB LSB Function
0 1 1 0 C3 C2 C1l CO Bass
0 1 1 1 C3 C2 Cl CO Treble
0 0 0 0 -14
0 0 0 1 -12
0 0 1 0 -10
0 0 1 1 -8
0 1 0 0 -6
0 1 0 1 -4
0 1 1 0 -2
0 1 1 1 0
1 1 1 1 0
1 1 1 0 2
1 1 0 1 4
1 1 0 0 6
1 0 1 1 8
1 0 1 0 10
1 0 0 1 12
1 0 0 0 14
Unit: dB
Absolute Maximum Ratings
Symbol Parameter Rating Unit
Vs Operating Supply Voltage 10.5 \%
Tamb Operating Ambient Temperature -20t0 75 °C
T9g Storage Temperature Range -40to +125 °C
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4-Channel Input Audio Processor PT2314
Quick Reference Data
Symbol Parameter Min. Typ. Max. Unit
Vs Supply Voltage 6 9 10 V
Vo Max. Input Sgna Handling 2 2.5 Vrms
THD Totd Harmonic Digtortion 0.07 0.15 %
(V =1Vrms, f = 1KH2)
SN Sgnd to Noiserdio 95 dB
Sc Channel Separation (f = 1KHz) 85 dB
Volume Control 1.250B step -75 0 dB
Bass & Treble Control 2dB step -14 +14 dB
Baance Control 1.25dB step -37.5 0 dB
Input Gain 3.75 dB step 0 11.25 dB
Mute Attenuation 85 dB

Electrical Characteristics
(Unless specified: Tamb = 25°C, V=9V, RL=10KW, Rg = 600W, dl controls flat (G=0), f=1KHz)

Symbol Parameter Test Condition Min. Typ. Max. Unit
Supply
Vce Supply Voltage 6 9 10 \%
Is Supply Current 30 40 mA
Input Selectors
Ry Input Resistance Input 1,2,3 80 100 120 KOhms
Ve Clipping Level Av=-8.75dB ; d=0.3% 2 25 Vs
Sn Input Separation (2) 80 100 dB
Gnmin Min. Input Gain -1 0 1 dB
Ginmax Max. Input Gain 11.25 dB
V olume Control
Ry Input Resistance 30 40 50 KOhms
CraNcE Control Range 65 70 75 dB
Avmin Min. Attenuation -1 0 1 dB
Avmax Max. Attenuation 65 70 75 dB
Asrep Step Resolution 05 1.25 175 dB
(= Attenuation Set Error AV=0to-20dB -1.25 0 125 dB
AV=-20 to—-60dB -3.0 2 dB
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Speaker
Attenuators
CraNcE Control Range 35 375 40 dB
Ssrep Step Resolution 05 1.25 175 dB
E, Attenuation Set Error 15 dB
AnvuTe Output Mute 75 85 dB
Attenuation
Bass Control (1)
(€] Control Range Max. Boost/Cut +12 +14 +16 dB
Bsrep Step Resolution 1 2 3 dB
Rs Internal Feedback 34 v\ 58 KOhms
Resistance
Treble Control (1)
G Control Range Max. Boost/Cut +13 +14 +15 dB
Tsrep Step Resolution 1 2 3 dB
Audio Outputs
VocL Clipping Level d=0.3% 2 25 Vims
Rout Output Resistance 17 19 21 Ohms
Vout DC Voltage Level 42 45 48 \%
Generad
eno Output Noise BW==20-20KHz, flat
Output Muted -97 daB
All gains=0dB -2 dB
A Curve All Gains=0dB -100 dB
SIN Signal to Noise Ratio All Gains=0dB 95 aB
Vo=1Vrms
d Distortion AV=0, VIN=1Vrms 0.1 03 %
AV=-8.75dB, VIN=1Vrms 0.07 0.15 %
AV=-8.75dB, 0.03 01 %
VIN=0.3Vrms
Sc Channel Separation 80 0 daB
L eft/Right
Bus Inputs
\ Input Low Voltage 1 \/
Vin Input High Voltage 3 \%
Iin Input Current -5 +5 UA
Vo Output Voltage SDA [0=1.6mA 04 \%
Acknowledge
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Note: (1) For the Bass and Treble Response, please, refer to the diagram below. The center frequency and
qudlity of the resonance behavior can be sdected by the externa circuitry. A standard first order bass response
can redlized by a standard feedback network.

(2) The selected input is grounded thru the 2.2uF capacitor.
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PT2314: LoudnessvsVolume Attenuation Frequency Response (C10=C;,=100nF)
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PT2314 : Cy, Cy; Vs Loudness Frequency Response (Volume=-40dB, All other controls are flat)
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Application Circuit

Cl1
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T
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Note: 1. Itissuggested that you use Mylar Capacitor for capacitors, C12 ~ C19.

2. Resistor (R) Range=2.0K Ohmsto 3.6 K Ohms
3.  Recommended Value of Resistor ( R) = 2.4 K Ohms

Order Information

Valid Part Number Package Type
PT2314-D 28 Pins, DIP (300 mil)
PT2314 28 Pins, SO (300 mil)
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Package Information

28 Pins, DIP Package (300 mil)
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Symbol Min. Nom. Max.
A - - 0.210
A1 | 0015 - -

A2 0.115 0.130 0.195
b 0.014 0.18 0.022
bl 0.014 0.018 0.020
b2 0.045 0.060 0.070
b3 0.030 0.039 0.045
C 0.008 0.010 0.014
cl 0.008 0.010 0.011
D 1.345 1.365 1.400
D1 0.005 - -

E 0.300 0.310 0.325
El 0.240 0.250 0.280

e - 0.100 BSC -
eA - 0.300 BSC -
eB - - 0.430
eC 0.000 - 0.060

L 0.115 0.130 0.150

Notes: 1. All dimendonsarein INCHES.

2.
3.

4,

o

7.
8.

0.

Dimensioning and tolerancing per ANSI Y 14.5M-1982.

Dimenson A, Al and L are measured with the package seated in JEDEC Seeting Plane Gauge
GS-3.

D, D1, and E1 dimensions do not include mold flash or protrusons. Mold flash or protrusions shall
not exceed 0.010 inch.

E and eA measured with the leads constrained to be perpendicular to datum

eB and eC are measured at the lead tips with the leads congtrained. N is the number of termind
positions (N=28)

Pointed or rounded lead tips are preferred to ease insertion.

b2 and b3 maximum dimengons do not include dambar protrusons. Dambar protrusions shall not
exceed 0.010” (0.25mm).

Thisvariaion isaz lead package.

10. Digtance betw- including dambar protrusions to be 0.005 inch minimum.
11. Datum plane coincident with the bottom of lead where lead exits body.
12. Refer to JEDEC MS-001 Variation BF.

JEDEC isthe registered trademark of JEDEC SOLID STATE TECHNOLOGY ASSOCIATION
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28 Pins, SO Package (300 mil)

N HdHAHH

INDEX H B .25 (0100 @B @) |
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D] .25 (.010)@)|[Cc|A W)|B(S|

O
v

.10 (.004)

Symbol DimensionsIn Millimeter
Min. Nom. Max.
A 2.35 2.65
Al 0.10 0.30
B 0.33 0.51
C 0.23 0.32
D 17.70 18.10
E 7.40 7.60
e 1.27 bsc.
H 10.00 10.65
h 0.25 0.75
L 0.40 1.27
a 0° 8°
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Notes

1. Dimensioning and tolerancing per ANSI Y 14.5M-1982.

2.Dimenson D doesnot include mold flash, protrusons or gate burrs. Mold FHash, protrusion or gate
burrs shal not exceed 0.15 mm (0.006 in) per Sde.

3.Dimenson E doesnot include interlead flash or protrusions. Interlead flash or protrusions shal not
exceed 0.25 mm (0.010 in) per side.

4. The chamfer on the body is optiond. It is not present, avisua index feature must be located within the
crosshatched area

5. L isthelengthof thetermind for soldering to a substrate.

6. N isthe number of the termina postions (N=28)

7. Thelead width B asmeasured 0.36 mm (0.014 in) or greater above the seating plane, shdl not exceed
amaximum vaue of 0.61 mm (0.24 in).

8. Controlling dimenson MILLIMETER.

9. Refer to JEDEC MS-013, Variation AE.

JEDEC isthe trademark of JEDEC SOLID STATE TECHNOLOGY ASSOCIATION.
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