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82C916

Serial Codec

1.0 Features

« Integrated sigma-delta audio stereo codec
* MPC-compatible six stereo channel mixer
« Variable Sample Frequency generator

« Programmable gain and attenuation

« Sample rates from 3.9KHz to 48KHz

« High speed serial interface

« Packaged in a 28-pin Small Outline Package (SOP,
300mm)

2.0 Overview

The 82C916 is an integrated serial codec for PC audio appli-
cation. The codec includes stereo audio converters, MPC
Level-3 compliant analog mixing, variable sample frequency
generator, and support for advanced power-down modes.

The 82C916 provides the integrated solution for the following
applications:

» 16-bit sound quality Sound Blaster™ + Windows Sound
System™ Compatible Card

» 16-bit CD-quality wave audio up to 44.1KHz stereo

» 16-bit FM music synthesis audio

Figure 2-1  Serial Interface Block Diagram
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82C916

3.0 Signal Definitions

Figure 3-1  Pin Diagram
CDR[C1 28 [ OUTL
cbL T 2 27 /1 OUTR
AUXR = 3 26 /1 LINEL
AUXL ] 4 25 /1 AvVCCl
osco /5 24 I AGND1
OosCl ] 6 23 /1 LINER
vcc = 7 22 1 VREF
GND ] 8 21 /1 AvCC2
SCLK ] 9 20 I/ AGND2
FS ] 10 19 /1 MICR
SDI ] 11 18 /3 MICL
SDO ] 12 17 =/ MIXOUTL
LR2 ] 13 16 /1 CINL
CINR ] 14 15 /1 MIXOUTR
Table 3-1 Signal Descriptions
Signal Name Pin No. Pin Type I/0 Type Signal Description
Serial Codec Interface Signals
SCLK 9 (0] TTL, 8mA Serial Clock (Free running clock.)
bi-directional
SDI 11 | TTL, Input Serial Data Input
SDO 12 (0] TTL, Output 8mA Serial Data Output
LR2 13 | TTL, Input DAC2 Sample Clock
FS 10 | TTL, Input Audio Codec Channel Select
Codec/Mixer Interface Signals
MICL, MICR 18, 19 | Analog Microphone Inputs Left and Right
LINEL, LINER 26, 23 | Analog Line Inputs Left and Right
CDL, CDR 2,1 | Analog CD Inputs Left and Right
AUXL, AUXR 4,3 | Analog Auxiliary Inputs Left and Right
OUTL, OUTR 28, 27 (0] Analog (10kQ, 25pF) | Outputs Left and Right
MIXOUTL, MIXOUTR 17,15 0] Analog Mixer Outputs Left and Right
CINL, CINR 16, 14 | Analog ADC Filter Pins Left and Right
VREF 22 | Analog Voltage Reference
OSCI 6 (0] CMOS Oscillator Input
0OSCO 5 (0] CMOS Oscillator Output
Power and Ground Pins
VCC 7 | PWR Power Connection
GND 8 | GND Ground Connection
AVCC2, AVCC1 21, 25 | PWR Analog Power Connections
AGND2, AGND1 20, 24 | GND Analog Ground Connections

912-3000-039
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82C916

4.0 Slot Assignment

The timing diagram in Figure 4-1 shows how the 82C916 rizes how the SDI and SDO pins react during specific time

assigns 16-bit time slots for various events via the SDI (Serial slots followed with detailed bit information.

Data In) and SDO (Serial Data Out) pins. Table 4-1 summa-

Figure 4-1  Timing Slot Assignment

| Time Slot 0 (16 bits) | Time Slot 1

SCLK

FS

- 128 bits

Time Slot 7

N
L
L

MSB <---> LSB

SDI/SDO 15 0

Table 4-1 Slot Assignment

Time Slot SDI SDO
0 Control Word Input Status Word Output
1 Register Write Data Register Read Data
2 DAC1 L ADC L
3 DAC1 R ADCR
4 DAC2 L Reserved, set to 0
5 DAC2 R Reserved, set to 0
6 Reserved Reserved
7 Reserved Reserved

912-3000-039
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82C916

Slot 0: Control / Status
SDI: Control Word Input

15|14 |13 |12 11 10 9 8 7 6 5/14|3|2|1]0
Reserved DA2RV DA2LV DA1RV DA1LV R/nW Reserved I1A[5:0]
DAC2 Right DAC?2 Left DAC1 Right DAC1 Left Read/ not Write Index Address
Channel Input | Channel Input | Channel Input | Channel Input | Request: 1=
Valid Valid Valid Valid Read
SDO: Status Word Output
15|14 |13|12|11 |10 9 8 716 4 3 2 1 0
Reserved ADRV ADLV Reserved DA2RRQ DA2LRQ DA1RRQ DALLRQ
Right ADC Left ADC DAC2 Right DAC2 Left DAC1 Right DAC1 Left
Channel Channel Channel Input | Channel Input | Channel Input | Channel Input
Output Valid Output Valid Request Request Request Request
Note: Playback data is latched in the frame when both Slot 3: Right Channel Playback and Capture Data 1

Channel Input Valid and Channel Input Request are
TRUE.

Slot 1: Control Register Data
« SDI: Register Write Data
- When a write is requested, data to be written must be
transmitted in Slot 1 of the current frame, and the former
contents of the Control Register are transmitted out dur-
ing Slot 1 of the following frame.

« SDO: Register Read Data
- The contents of the Control Register addressed is trans-
mitted out during Slot 1 of the following frame.

Slot 2: Left Channel Playback and Capture Data 1
e SDI: DAC1L
- DAC1 Left Channel Playback Data. 16-bit, 2's comple-
ment PCM data, MSB first.

e SDO: ADCL
- ADC Left Channel Capture Data. 16-bit, 2's comple-
ment PCM data, MSB first.

* SDI: DAC1 Right
- DAC1 Right Channel Playback Data. 16-bit, 2's comple-
ment PCM data, MSB first.

e SDO: ADCR
- ADC Right Channel Capture Data. 16-bit, 2's comple-
ment PCM data, MSB first.

Slot 4; Left Channel Playback Data 2
e SDI: DAC2 Left
- DAC2 Left Channel Playback Data. 16-bit, 2's comple-
ment PCM data, MSB first.

« SDO: Reserved, set to 0.

Slot 5: Right Channel Playback Data 2
e SDI: DAC2 Right
- DAC1 Left Channel Playback Data. 16-bit, 2's comple-
ment PCM data, MSB first.

« SDO: Reserved, set to 0.
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82C916

5.0 Register Descriptions

Table 5-1 shows a register map for the 82C916 (register-compatible with OPTi’'s 82C931). Table 5-2 gives detailed register bit

information.
Table 5-1 82C916 Register Map
Index Register
Address Name 7 6 5 4 3 2 1 0
00h MIXOUTL LSS1 LSS0 LMGE - LAG3 LAG2 LAG1 LAGO
01h MIXOUTR RSS1 RSSO RMGE - RAG3 RAG2 RAG1 RAGO
02h CDL LX1IM -- -- LX1G4 LX1G3 LX1G2 LX1G1 --
03h CDR RX1M -- -- RX2G4 RX2G3 RX2G2 RX2G1 --
04h FML LFM - - LX2G4 LX2G3 LX2G2 LX2G1 -
05h FMR RFM - - RX1G4 RX1G3 RX1G2 RX1G1 --
06h DACL LDM - -- LDA4 LDA3 LDA2 LDA1 LDAO
07h DACR RDM - -- RDA4 RDA3 RDA2 RDA1 RDAO
08h-0Fh Reserved
10h AUXL LX2M -- -- LX1G4 LX1G3 LX1G2 LX1G1 --
11h AUXR RX2M -- -- RX1G4 RX1G3 RX1G2 RX1G1 --
12h LINEL LLM - - LLG4 LLG3 LLG2 LLG1 -
13h LINER RLM -- -- RLG4 RLG3 RLG2 RLG1 --
14h MICL LMM RMME -- LMG4 LMG3 LMG2 LMG1 --
15h MICR RMM LMME - RMG4 RMG3 RMG2 RMG1 --
16h OUTL LOM ZCEN LOG5 LOG4 LOG3 LOG2 LOG1 --
17h OUTR ROM -- ROGS5 ROG4 ROG3 ROG2 ROG1 --
18h-1Fh Reserved
Note: "--"indicates reserved bits - must be written to 0.
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Table 5-2 82C916 Register/Bit Formats
7 ‘ 6 5 4 3 ‘ 2 ‘ 1 ‘ 0
Index Address 00h MIXOUT Left Output Control Register
Lss1 | LSS0 LMGE - LA |  Lae2 | LAcl | LacGo
Source select: MIC +20dB Reserved Gain select for MIXOUTL (dB):
00 = LINE 10=MIC Gain: 0000 =0 0110 =+9.0 1011 =+16.5
01=CD 11 = MIXER 0 = Disable 0001 =+1.5 0111 =+10.5 1100 =+18.0
1 =Enable 0010 =+3.0 1000 =+12.0 1101 =+195
0011 =+4.5 1001 =+13.5 1110=+21.0
0100 =+6.0 1010 =+15.0 1111 =+225
0101 =+7.5
Index Address 01h MIXOUT Right Output Control Register
RSS1 RSSO0 RMGE - RAG3 RAG2 | RAG1 | RAGO
Source select: MIC +20dB Reserved Gain select for MIXOUTR (dB):
00=LINE  10=MIC Gain: Refer to 00h[3:0] for decode.
01=CD 11 = MIXER 0 = Disable
1 = Enable
Index Address 02h CD Left Input Control Register
LX1M - - LX1G4 Lx163 | 1x162 | Lx161 -
Mute: Reserved Gain select for CDL (dB): Reserved
0 = Disable 0000 = +12 0110=-6 1011 =-21
1 =Enable 0001 =+9 0111 =-9 1100 = -24
0010 = +6 1000 =-12 1101 = -27
0011 =+3 1001 =-15 1110 =-30
0100=0 1010 =-18 1111 =-33
0101 =-3
Note: This decode is also applicable for the MIC, LINE, AUX, and
FM inputs.
Index Address 03h CD Right Input Control Register
RX1M - - RX2G4 RX263 | Rx262 | RX26G1 -
Mute: Reserved Gain select CDR (dB): Reserved
0 = Disable Refer to 02h[4:1] for decode.
1 = Enable
Index Address 04h FM Left Input Control Register
LFM - - LX2G4 Lx263 | 1x2G2 |  Lx261 -
Mute: Reserved Gain select FML (dB): Reserved
0 = Disable Refer to 02h[4:1] for decode.
1 = Enable
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Table 5-2 82C916 Register/Bit Formats (cont.)
7 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0
Index Address 05h FM Right Input Control Register
RFM - | - RX164 | Rx163 | Rx162 | RX1GL -
Mute: Reserved Gain select FMR (dB): Reserved
0 = Disable Refer to 02h[4:1] for decode.
1 = Enable
Index Address 06h DAC Left Input Control Register
LDM - - LDA4 A3 |  bA2 | LpAl LDAO
Mute: Reserved Gain select for DAC inputs (dB):
0 = Disable *00000 =0 01000 =-12.0 10000 =-24.0 11000 =-36.0
1 =Enable 00001 =-1.5 01001 =-13.5 10001 =-25.5 11001 =-37.5
00010 =-3.0 01010 =-15.0 10010 =-27.0 11010 =-39.0
00011 =-4.5 01011 =-16.5 10011 =-28.5 11011 =-40.5
00100 =-6.0 01100 =-18.0 10100 =-30.0 11100 =-42.0
00101 =-7.5 01101 =-19.5 10101 =-31.5 11101 =-43.5
00110 =-9.0 01110 =-21.0 10110 =-33.0 11110 =-45.0
00111 =-10.5 01111 =-22.5 10111 =-34.5 11111 =-46.5
Index Address 07h DAC Right Input Control Register
RDM - - RDA4 RDA3 | RDA2 | RDAL RDAO
Mute: Reserved Gain select for DAC inputs (dB):
0 = Disable Refer to 06h[4:0] for decode.
1 =Enable
Index Address 08h-0OFh Reserved
Index Address 10h AUX Left Input Control Register
LX2M - - LX1G4 Lx163 | 1x162 | Lx16l -
Mute: Reserved Gain select for AUXL (dB): Reserved
0 = Disable Refer to 02h[4:1] for decode.
1 =Enable
Index Address 11h AUX Right Input Control Register
RX2M - - RX1G4 RX1G3 | Rx162 | RXIGl -
Mute: Reserved Gain select for AUXR (dB): Reserved
0 = Disable Refer to 02h[4:1] for decode.
1 =Enable
Index Address 12h LINE Left Input Control Register
LLM - — LLG4 LLG3 | LLG2 | LLG1 -
Mute: Reserved Gain select for LINEL (dB): Reserved
0 = Disable Refer to 02h[4:1] for decode.
1 =Enable
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Table 5-2 82C916 Register/Bit Formats (cont.)
7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 0
Index Address 13h LINE Right Input Control Register
RLM - - RLG4 | RwG3 | RG22 | Rl -
Mute: Reserved Gain select for LINER inputs (dB): Reserved
0 = Disable Refer to 02h[4:1] for decode.
1 = Enable
Index Address 14h MIC Left Input Control Register
LMM RMME - LMG4 M3 | Me2 | MGl -
Mute: MICR mixed Reserved Gain select for MICL (dB): Reserved
0 = Disable into OUTL.: Refer to 02h[4:1] for decode.
1 =Enable 0 = Disable
1 = Enable
Index Address 15h MIC Right Input Control Register
LMM RMME - LMG4 M3 | Me2 | MGl -
Mute: MICL mixed Reserved Gain select for MICR (dB): Reserved
0 = Disable into OUTR: Refer to 02h[4:1] for decode.
1 = Enable 0 = Disable
1 = Enable
Index Address 16h OUT Left Output Control Register
LOM ZCEN LOG5 LOG4 LOG3 | LOG2 LOG1 --
Mute: Reserved Gain select for OUTL (dB): Reserved
0 = Disable 00000 =0 01000 = -24 10000 = -48 11000 =-72
1 =Enable 00001 =-3 01001 = -27 10001 =-51 11001 =-75
00010 = -6 01010 =-30 10010 = -54 11010 =-78
00011 =-9 01011 =-33 10011 = -57 11011 =-81
00100 =-12 01100 = -36 10100 = -60 11100 = -84
00101 =-15 01101 =-39 10101 =-63 11101 =-87
00110 =-18 01110 =-42 10110 = —66 11110 =-90
00111 =-21 01111 =-45 10111 =-69 11111 =-93
Index Address 17h OUT Right Output Control Register
LOM - LOG5 Log4 | Logs | LoG2 LOG1 -
Mute: Reserved Gain select for OUTR (dB): Reserved
0 = Disable Refer to 16h[5:1] for decode.
1 =Enable
Index Address 18h-1Fh Reserved
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82C916

6.0 Electrical Specifications

Stresses above those listed in the following tables may cause other conditions above those indicated in the operational sec-
permanent damage to the device. These are stress ratings tions of this specification are not implied.
only and functional operation of the device at these or any

6.1  Absolute Maximum Ratings

Symbol | Parameter Min Max Unit
VCC Supply Voltage 4.5 55 \Y,
AVCC Analog Supply Voltage 4.75 5.25 \Y,
VIN Input Voltage -0.5 VCC + 0.5 \%
VOUT Output Voltage -0.5 VCC +0.5 \Y,
TOP Operating Temperature 0 70 °C
TSTG Storage Temperature -40 125 °C
ESD? ESD Tolerance (Human Body 1000 \Y,
Model MIL883C, 3015.7, Notice 8)

a. ESD senstive device. Electrostatic charges as high as 4000V readily accumulate on the human body and test
equipment and can discharge without detection. Although the 82C931 features ESD protection circuitry, perma-
nent damage may occur on devices subjected to high energy electrostatic discharges. Therefore, proper ESD pre-
cautions are recommended to avoid performance degradation or loss of functionality.

6.2 DC Characteristics: 5.0 Volt  (vcC =5.0v 5%, TA = 0°C to +70°C)

Symbol | Parameter Min Max Unit Condition
VIL Low Level Input Voltage -0.3 0.8 Y, VCC =5.5V
VIH High Level Input Voltage 2.4 VCC +0.3 Y, VCC = 4.5V
VIHa High Level Input Voltage for RESET 3.5 VCC + 0.3 \Y, VCC = 4.5V
VOL Low Level Output Voltage 0.2 \Y, IOL =4mA, VCC =45
VOH High Level Output Voltage VCC - 0.5 5.5 \% IOH = -4mA VCC =5.5V
L Input Leakage Current 10 HA VCC = 5.5V
liLa Input Leakage Current with 5K -100 -500 HA VIN = 0V
ohm Pull-up Resistor
liLb Input Leakage Current with 50K -10 -50 HA VIN = 0V
ohm Pull-up Resistor
1oL Output Leakage Current 10 HA VCC =5.5V
IPD Static or Power-down Mode Current 300 LA VCC =5.5V

912-3000-039
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6.3  General Specifications: 5.0 VoIt  (vCC = 5.0V +5%, TA = 0°C to +70°C)

Symbol | Parameter Min Typ Max Unit Condition
L Low Level Input Current -10 10 HA VIN = GND
IIH High Level Input Current -10 10 HA VIN =VCC
10z Tristate Output Leakage Current -10 10 A VOUT = 0/VCC
V- Schmitt Negative Threshold 0.8 1.3 \Y, TTL-STATIC

1.5 2.5 CMOS-STATIC
V+ Schmitt Positive Threshold 1.4 2.1 \Y, TTL-STATIC

2.5 3.5 CMOS-sTATIC
VH Schmitt Hysteresis 0.6 \Y, TTL-STATIC

1.0 CMOS-sTATIC

VIL low Level Input Voltage 0.8 Y, TTL-STATIC
VIH High Level Input Voltage 2.0 \Y, TTL-STATIC
VOL Low Level Output Voltage 0.4 \% TTL-STATIC
VOH High Level Output Voltage 2.4 \% TTL-STATIC
RPD Pull-down Resistance 50 200 KQ VIN =VCC
RPU Pull-up Resistance 50 200 KQ VIN = VCC
CIN Input Capacitance 5 pF Frequency = 1IMHz @ OV
couTt Output Capacitance 5 pF Frequency = 1IMHz @ 0OV
ClO Bidirectional Capacitance 5 pF Frequency = 1IMHz @ OV
10S Short Circuit Output Current 2 25 mA VOUT =0V
IKLU 1/O Latch-Up Current 100 mA V <GND, V>VCC
VESD Electrostatic Protection 2000 \Y C = 100pF, R = 1.5KQ
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6.4  Pin Specifications - Analog (vcc =5.0v, 25°C)

Pin Name Parameter Min Typ Max Unit Condition

Inputs

MICR, MICL, Signal Bandwidth 10 20K Hz Sine Wave

LINER, LINEL, | Input Range (AC) 0.0 2.0 \Y

CDR, CDL,

AUXR, AUXL,

CINR, CINL

Outputs

OUTR, OUTL Signal Bandwidth 10 20K Hz Sine Wave
Output Range 0.85 2.85 \% Load = 10KQ, 25pF

MIXOUTR, Signal Bandwidth 10 20K Hz Sine Wave

MIXOUTL Output Range 0.85 2.85

VREF 1.85 \ DC

6.5 Volume Setting

Parameter Min Typ Max Unit Test Conditions
Input Gain/Atten. Range: dB Input @ 1Hz, 2.5Vpp wrt ACOM
16 levels (MIC, LINE, CD, AUX) -33 12
16 levels (ADC) 0 225
32 levels (DAC) -93 0
32 levels (LOUT) —46.5 0
Step Size: dB
16 levels (MIC, LINE, CD, AUX) 2.6 3.0 3.4
16 levels (ADC) 1.3 1.5 1.7
32 levels (DAC) 2.6 3.0 3.4 90 to -81dB)
2.0 3.0 4.0 (-84 to -93dB)
32 levels (LOUT)
1.3 1.5 1.7
Mute Level -80 dB
Signal to Noise Ratio -80 dB
Total Harmonic Distortion 0.04 %
Total Dynamic Range 80 dB
Interchannel Isolation 60 dB
Interchannel Gain Mismatch -0.5 0.5 dB
Gain Drift 100 ppm/°C

912-3000-039
Revision: 1.0



82C916

6.6 ADC/DAC Converters

\

Parameter Min Typ Max Unit Test Conditions
Analog-to-Digital Converter
Resolution 16 Bits
SNR (Signal-to-Noise Reduction) 75 82 dB
DC Offset +10 mV
Digital-to-Analog Converter
Full-scale output voltage 2 Vpp
Resolution 16 Bits
SNR (Signal-to-Noise Reduction) 75 82 dB
6.7 AC Timings
Symbol Parameter Min Max Unit Condition
tSU SDI to SCLK Setup 10 ns Vce=5V, 25°C
tHOLD SCLK to SDI Hold 10 ns
tFHLD Seek to FS Hold 10 ns
tDSS SCLK Positive Edge to SDO 15 ns
tFSET FS to SLCK Setup 10 ns
Figure 6-1  Host Serial Interface Timing Waveform
SCLK
: -« tSU > tHOLD ——————»
SDI : >< ; ><
e DSS e ;
SDO >< : ><
tFSET— : ~&— tFHLD
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7.0 Mechanical Package Outline
Figure 7-1  28-pin Small Outline P ackage (SOP, 300mm)
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A 234 | 254 | 264 | 0092 | 0100 0.104
Al 008 | 015 | 023 | 0,003 | 0.006 | 0.009
\( A2 226 | 239 | 252 | 0,089 | 0094 | 0099
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PR D 17.70 | 1791 | 1811 | 0,697 | 0.705 | 0.713
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Sales Information

HEADQUARTERS:

OPTi Inc.

888 Tasman Drive
Milpitas, CA 95035
tel:  408-486-8000
fax: 408-486-8011

SALES OFFICES:

Japan

OPTi Japan KK

Murata Building 6F, 2-22-7
Ohhashi Meguro-ku

Tokyo 153, Japan

tel: 81-3-5454-0178

fax: 81-3-5454-0168

Taiwan

OPTi Inc.

9F, No 303, Sec 4, Hsin Yih Road
Taipei, Taiwan, ROC

tel: 886-2-325-8520

fax: 886-2-325-6520

United Kingdom & Europe
OPTi Inc.

30 Windmill Avenue

Bicester, Oxon OX6 7DY
U.K.

tel: +44-1-869-369-161

fax: Same

United States

OPTi Inc.

4400 N. Federal Highway, Ste. #120
Boca Raton, FL 33431

tel: 561-395-4555

fax: 561-395-4554

OPTi Inc.

20405 State Highway 249, Ste. #220
Houston, TX 77070

tel: 281-257-1856

fax: 281-257-1825

REPRESENTATIVES:

United States

Alabama/Mississippi

Concord Component Reps

190 Line Quarry Rd., Ste. #102
Madison, AL 35758

tel: 205-772-8883

fax: 205-772-8262

Florida

Engineered Solutions Ind., Inc.
1000 E. Atlantic Blvd., Ste. #202
Pompano Beach, FL 33060

tel: 305-784-0078

fax: 305-781-7722

Georgia

Concord Component Reps

6825 Jimmy Carter Blvd., Ste. #1303
Norcross, GA 30071

tel: 770-416-9597

fax: 770-441-0790

Illinois

Micro-Tex, Inc.

1870 North Roselle Rd., Ste. #107
Schaumburg, IL 60195-3100

tel: 708-885-8200

fax: 708-885-8210

Massachusetts

S-J Associates, Inc.

267 Boston Road
Corporate Place, Ste. #3
N. Billerica, MA 01862
tel: 508-670-8899

fax: 508-670-8711

Michigan

Jay Marketing

44752 Helm Street., Ste. A
Plymouth, MI 48170

tel: 313-459-1200

fax: 313-459-1697

New Jersey

S-J Associates, Inc.
131-D Gaither Dr.

Mt. Laurel, NJ 08054
tel: 609-866-1234
fax: 609-866-8627

New York

S-J Associates, Inc.

265 Sunrise Highway
Rockville Centre, NY 11570
tel: 516-536-4242

fax: 516-536-9638

S-J Associates, Inc.
735 Victor-Pittsford
Victor, NY 14564

tel: 716-924-1720

North & South Carolina

Concord Component Reps
10608 Dunhill Terrace
Raleigh, NC 27615

tel: 919-846-3441

fax: 919-846-3401

Ohio/W. Pennsylvania

Lyons Corp.

4812 Fredrick Rd., Ste. #101
Dayton, OH 45414

tel: 513-278-0714

fax: 513-278-3609

Lyons Corp.

4615 W. Streetsboro
Richfield, OH 44286
tel: 216-659-9224
fax: 216-659-9227

Lyons Corp.

248 N. State St.
Westerville, OH 43081
tel: 614-895-1447
fax: Same

Texas

Axxis Technology Marketing, Inc.
701 Brazos, Suite 500

Austin, TX 78701

tel: 512-320-9130

fax: 512-320-5730

Axxis Technology Marketing, Inc.
6804 Ashmont Drive

Plano, TX 75023

tel: 214-491-3577

fax: 214-491-2508

Virginia

S-J As sociates, Inc.

900 S. Washington St., Ste. #307
Falls Church, VA 22046

tel: 703-533-2233

fax: 703-533-2236

Wisconsin

Micro-Tex, Inc.

22660 Broadway, Ste. #4A
Waukesha, WI 53186

tel: 414-542-5352

fax: 414-542-7934

International

Australia

Braemac Pty. Ltd.

Unit 6, 111 Moore St., Leichhardt
Sydney, 2040 Australia

tel: 61-2-550-6600

fax: 61-2-550-6377

China

Legend Electronic Components. Ltd.

Unit 413, Hong Kong Industrial
Technology Centre

72 Tat Chee Avenue

Kowloon Tong, Hong Kong
tel: 852-2776-7708

fax: 852-2652-2301

France

Tekelec Airtronic, France
5, Rue Carle Vernet
92315 Sevres Cedex
France

tel: 33-1-46-23-24-25
fax: 33-1-45-07-21-91

Germany

Kamaka
Rheinsrasse 22
76870 Kandel
Germany

tel: 49-7275-958211
fax: 49-7275-958220

India

Spectra Innovation

Unit S-822 Manipal Centre
47 Dickenson Road
Bangalore 560-042
Kamataka, India

tel: 91-80-558-8323/3977
fax: 91-80-558-6872

Israel

Ralco Components (1994) Ltd.
11 Benyamini St.

67443 Tel Aviv

Israel

tel: 972-3-6954126

fax: 972-3-6951743

Korea

Woo Young Tech Co., Ltd.
5th Floor Koami Bldg
13-31 Yoido-Dong
Youngduengpo-Ku

Seoul, Korea 150-010

tel: 02-369-7099

fax: 02-369-7091

Singapore

Instep Microsolutions Pte Ltd.

629 Aljunied Road #05-15

Cititech Industrial Building

Singapore 1438

tel: 65-741-7507
65-741-7530

fax: 65-741-1478

South America
Uniao Digital
Rua Guido Caloi
Bloco B, Piso 3

Sao Paulo-SP, CEP 05802-140 Brazil

tel: 55-11-5514-3355
fax: 55-11-5514-1088

Switzerland

Datacomp AG
Silbernstrasse 10
8953 Dietikon
Switzerland

tel: 41-1-740-5140
fax: 41-1-741-3423

United Kingdom

Spectrum

2 Grange Mews,
Station Road
Launton, Bicester
Oxfordshire,0X6 0DX
UK

tel: 44-1869-325174
fax: 44-1869-325175

MMD

3 Bennet Court,
Bennet Road
Reading

Berkshire, RG2 0QX
UK

tel: 44 1734 313232
fax: 44 1734 313255
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