Semiconductor Corporation

CS8130

Multi-Standard Infrared Transceiver

Features

® Adds IR port to standard UART
IrDA, HPSIR, ASK (CW) & TV remote

compatible

Power down modes

1200bps to 115kbps data rate
Programmable Tx LED power

Programmable Rx threshold level

Direct, no modulation, mode
Tiny 5x7mm 20 pin SSOP package
+2.7V to +5.5V supply

General Description

The CS8130 is an infrared transceiver integrated cir-
cuit. The receive channel includes on-chip high gain
PIN diode amplifier, IrDA, HPSIR, ASK & TV remote
compatible decoder, and data pulse stretcher. The
transmit path includes IrDA, HPSIR, ASK & TV remote
compatible encoder, and LED driver. The computer
data port is standard UART TxD and RxD compatible,
and operates from 1200 to 115200 baud.

External PIN diode and transmit LED are required. A
control mode is provided to allow easy UART program-
ming of different modes.

The CS8130 operates from power supplies of +2.7V to
+5.5V.

Ordering Information:
CS8130-CS 0° to 70°C 20-pin SSOP
CDB8130 Evaluation kit
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Preliminary Product Information ‘

This document contains information for a new product. Crystal
Semiconductor reserves the right to modify this product without notice.
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TRANSMITTER DRIVER CHARACTERISTICS (Ta = 25 °C; All V+ = 3.0V, Digital Input Levels: Logic 0 = 0V,
Logic 1 = V+; unless otherwise specified)

Parameter Symbol Min Typ Max Units

Output capacitance (Note 1) 10 TBD pF
Output rise time (10% to 90%) tr - 20 50 ns
Output fall time (90% to 10%) tf - 20 50 ns
Overshoot over final current - - 25 %

On resistance - - 0.5 Q

Off leakage current - - 20 HA
Output current (each driver) (Note 2) - - 250 mA
Output jitter relative a jitter free input clock - - 200 ns

Notes: 1. Typical LED junction capacitance is 20pF.
2. 50% duty cycle, max pulse width 165 ps (3/16 of (1/1200 bps + 5%)).

RECEIVER CHARACTERISTICS (Ta = 25 °C; All V+ = 3.0V, Digital Input Levels: Logic 0 = OV, Logic 1 = V+;
unless otherwise specified)

Parameter Symbol Min Typ Max Units
Input capacitance (Note 3) - 10 TBD pF
Input noise current - - 11 pA/rtHz
Maximum signal input current from detector - - 2 mA
Maximum DC input current (typically sunlight) - - 200 A
Input current detection thresholds RS4-0=00000: - 7.8 - nA
(Programmable with a 5 bit value) RS4-0=00001: - 15.6 - nA
(Min, Max = Typical £30%) RS4-0=00010: 16.4 23.4 30.4 nA
(Note 4) ! ! ! ! "
RS4-0=11110: 169.5 242.2 314.9 nA
RS4-0=11111: 175 250 325 nA
Bandpass filter response High Pass -3dB: - 35 - kHz
Low Pass -3dB: - 700 - kHz
Receiver power up time With high (2004A) dc ambient - 5 10 ms
With normal (2uA) dc ambient - 0.3 1 ms
Turn-around time, with receiver on continuously (Note 5) - 5 10 ms
EMI rejection of system (0.5MHz to 100MH2z). (Note 6) 3 - - Vim

Notes: 3. Typical PIN diode junction capacitance is 50pF.

4. The +30% tolerance covers chip-to-chip variation. The temperature coefficient of the receiver
threshold setting is low. Current detection thresholds are above the DC ambient condition.
Settings of RS4-0 of less than 00010 are not practical because of noise.

5. Turn-around time is the time taken for the PIN diode receiver to recover from the IR energy
from the transmitter. The remote end of the link must wait for this time after receiving data
before transmitting a reply. This time may be reduced to <1 ms by good IR shielding from
the transmit LED to the PIN diode.

6. This is a system specification. A metal shield over the PIN diode and CS8130 is
recommended to ensure system compliance.

Specifications are subject to change without notice.
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POWER SUPPLY SPECIFICATIONS (TA = 25°C; V+ = 3.0V, Digital Input Levels: Logic 0 = OV, Logic 1 = V+,

Note 7)
Parameter Symbol Min Typ Max Units

Power Supply Voltage 2.7 3.0 5.5 V
Power Supply Current - All functions enabled (Note 8) - - 2.5 mA
Power Supply Current - All functions disabled (Note 9) - - 1 A
Power Supply Current - Receiver only enabled (Note 8) - - 25 mA
Power Supply Current - Transmit only enabled (Note 10) - - 0.5 mA
Oscillator Power Supply Current low power mode: - - 0.5 mA

normal power mode: - - 1.5 mA
Data & State Retention Supply Voltage 2 - - Vv

Notes: 7. Power supply current specifications are with the supply at 3.0V. For approximate consumption at
+5.0V, multiply the above currents by 1.667.
8. Oscillator in low power mode, does not include LED current. Subtract oscillator current if using
an external clock to run the CS8130.
9. Floating digital inputs will not cause the power supply to increase beyond the specification.
10. Does not include LED current, does include oscillator current in low power mode.

RECOMMENDED OPERATING CONDITIONS (All voltages with respect to 0V)

Parameter Symbol Min Typ Max Units
Operating Ambient Temperature TA 0 25 70 °C
Data and State Retention Temperature (In Power Down) -40 - 85 °C

DIGITAL PIN CHARACTERISTICS (TA = 25°C, Supply = 3.0V)

Parameter Symbol Min Typ Max Units
High-level Input Voltage VIH 2.0 - - V
Low-level Input Voltage ViL - - 0.8 V
High-level Output Voltage at 10 = -2.0mA VOH VD-0.3 - - V
Low-level Output Voltage at |0 = 2.0mA VoL - - 0.3 V
Output Leakage Current in Hi-Z state 0.2 A
Input Leakage Current (Digital Inputs) - - 0.2 A
Output Capacitance Court - 5 - pF
Input Capacitance CiN - 5 - pF
DS134PP2 3
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ABSOLUTE MAXIMUM RATINGS (All voltages with respect to 0V)

Parameter Symbol Min Max Units
Power Supplies -0.3 6.0 V
Input Current Except Supply Pins & Driver Pins - +10 mA
Input Voltage -0.3 VD+0.3 \
Ambient temperature (Power Applied) -55 +125 °C
Storage Temperature -65 +150 °C
ESD using human body model (100pF with series 1.5kQ) 2000 - \%

Warning: Operation beyond these limits may result in permanent damage to the device.
Normal operation is not guaranteed at these extremes.

SWITCHING CHARACTERISTICS (Ta = 25 °C; All V+ = 3.0V, Digital Input Levels: Logic 0 = OV, Logic 1 = V+;

unless otherwise specified)

Parameter

Symbol Min Typ Max Units
XTALIN frequencies CLKFR pin low: - 3.6864 - MHz
(Note 11) CLKFR pin high: - 1.8432 - MHz
XTALIN duty cycle 45 50 55 %
Crystal Oscillator start up time - - 25 ms

Notes: 11. In normal oscillator mode, the crystal is internally loaded with 20 pF, which is the standard loading
at which the crystal frequency is tuned. In low power oscillator mode, the internal loading on the
crystal is reduced to approximately 5pF. The crystal frequency will therefore increase by

about 0.03% in low power mode.
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Ferrite
100 Bead

+3.0V supply

0.1 pF * 10pF
< T
ToLED / TGNDL,?2

}7

0.1 puF
VA+ VD+
AGND
PINC RXD RxD
l PIN
Diode
PINA FORM/BSY CTS
+ Supply EXTCLK
XTALIN
47 uF CS8130 3.6864 MHz or 1.8432 MHz.
LED2 + == Can also use an external UART
X clock at 3.6864 MHz
AN or 1.8432 MHz
XTALOUT —
R1 TBD Q TXD TxD
LED1C
DIC DTR
R2 TBD Q
L — 0 e&—\\\— LED2C J RTS
Use: LED1/R1 - . e —
orLED1/R1 & R2 RESET <—@- O System
: TGND1 Control
or: LED1/R1 & PWRDN
LED2/R2 TGND2 DGND CLKFR
For 2 LED, +5V supply systems ‘ ‘ CLKFR low for 3.6864 MHz clock
connect 2 LEDs in series. Use R1 & R2 N X/ CLKFR high for 1.8432 MHz clock

to give programmable output level.

Figure 1. Recommended Connection Diagram
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OVERVIEW

The C38130 isan infraredtranseiver |.C. The
receve channelncludes on-chip high gain PIN
diode amgfier, IrDA, HP-SIR, 500 kHz Ampli-
tude Shift Keyig (ASK) & TV remote
compaible decoderand daa pulse stetcher The
trarsmit path ircludes IDA, HPSIR, 500 kHz
ASK & TV renote conpatible encodr, ard
LED drivers The compuwr daa port is standard
UART TxD and RxD compaible, and operates
from 1200to 115200 baudAn on-chip baud rat
generators provided.

External AN diode andransnit LED(s) are re-
quired. Acontol mode & providedto allow eay
UART programning of diferent nodes.

The CS810 operags from power suppes of
+2.7V to +5.5V. The device isuppled in a 20-
pin SSOP package

FUNCTIONAL DESCRIPTION

The following pagesde<ribe the detaed opera-
tion of the G8130.

IR Data Formats

The CS8130 supposd three infrared data trans
misson formats IrDA/HPSIR, 500kHz ASK and
38kHz ASK (TV Remote). There isal® a direct
accessmode, wheh bypases he CS&830 en-
coder and decoders, and gives direatcess to
the IR raw data. Ths nmode is for situaions
where he encodig andér decodng is doneex-
terndly.

Modes may be set irdependenty for transnit
and receive, #hough his would be unusal.

Mode 1 IrDA/HP-SR

The C®8130 isdesgned to dbw eay realza-
tion of an IrDA compatible IRport (seelrDA

Serial Infrared (SIR Phydcal LayerLink Speci-
fication, Version 1.0, April 27 1994). Fyure 2
showsthe format of Mode 1.A puls of IR en-
ergy indicakes a bgic '0’. No IR indicates a
logic '1’. The pule can be from3/16 of a bit
cell time at 15200 (~1.6us), to 3/16 ofa bit
cell time at2400bps(~78 us). The wilth of the
pulse may be fixed atl.6us for all baud ratesor
may <ale wth the baud ra The initia baud
rate for IrDAis 9600 bps, wh a negaated baud
rate posibility of 2400 to 15200 bps

Mode 2 500 kHz ASK

Figure 3 $iows the infrared data format for
Mode 2. Ths is a Garrier Wave (QW) type sys
tem where he presence of a 500kHz cairiis
treated as a '0’, and absence of arier is
treated as &l1’. Normally used baud rates are
9600 bps, 19.2 kbpsnd 38.4 kbps.

Mode 3 38 kHz AK (TV remote mode)

Figure 4 $iows the infrared data format for
Mode 3, he TV remot control mode. Ths is
similar to Mode 2, excepthat the moduhtion
frequency is~38kHz. The IRbit rateis approxt
maiely 2400 bps Both moduhtion frequeng
and bitrate vary gynificanty for differentmanu-
facturer and radel renote contols.

Mode 4 Direct Access Mode

In Mode 4, the IRtrangnisson tracks drectly
what is preseit on the TXD pin. A logic '1’
meansthat the LED B off, a logic 0’ means hat
the LEDis on. Care must be taken to ensure that
the LED is not 'on’ coninuoudy, otherwse the
LED may be darmaged.

In Mode 4, received IRs compared against the
programned threshotl. The resiting logic out
putis routed drectly to the RXD pin. A logic 'Y’
meansno IR is deteced, a logt ‘0’ means IR s
being detead. If a IR carer is being received,

6
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1 ‘ 0 ‘ 1
TXD
TRANSMITTER
| | On
* LED Output ‘ ‘ Off
sl B et
| |
| .
PIN Input Light
| No Light
RECEIVER
** RXD |
A: 1/baud rate > Cc ‘% | * LED1C and LED2C go low to turn on LED.
B: 3/16 of 1/115200 or_3/16 of A (selectable)
C: 3/16 of 1/115200 to 3/16 of A < A > ** RXD output is delayed from the PIN diode
input by A (1 bit).
Figure 2. Infra Red Data Format Mode 1 (IRDA/HPSIR)
1 ‘ 0 ‘ 1
TXD
TRANSMITTER
LED Output Off
a E
\ .
PIN Input Light
No Light
RECEIVER —» C
RXD
A: 1/baud rate | |
B: 1/527kHz
C: 1/500kHz +/- 10% < A >

Figure 3. Infra Red Data Format Mode 2 (500kHz ASK)

1 ‘ 0 ‘ 1

TXD Data *

LED Output Off
|
| Light
PIN Input | Ng Light
RECEIVER —»C \

RXD Data *

* The timing of data

TRANSMITTER

A: 1/2400 These numbers are typical values. | | .
B: 1/38.4kHz TV Remote Bit Rate and Modulation | > on the RXD and TXD pins
C: 1/40kHz +/-10%  Frequency are programmable. A is faster than shown here

Figure 4. Infra Red Data Format 3 (TV Remote, 38kHz ASK)
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then the XD pin will oscilate atthe carrer fre-
quency

Transmit Path

Datafor transnission is input to the CS8130 on
the TXD pin. The setécted modwdtion schera is

then apgkd © the dad, and he resliting signals
are used to drive the LEDhere are2 LED out-
put pirs. LED1C ard LED2C. They are @en

drain ouputs which pul down © TGND or
float. The LEDIis connectd via resstors to boh

LED1C and LED2C The currentlevel flowing

through the LEDis deternined by he external
resstors. Normdly, LED1C is used ¢ drive he
LED. If addtional currentis needed(for exam

ple for TV renote operabn), hen the scond
driver may be enabled. Thamountof 'boost

current is determned by the external resistor
connectedd the LED2Cpin.

For lager amourg of IR ouput, it may be pref-
erabk to use wo LEDs, raher than diwve a lage
current through one€ED. For a +3Vsuppl sys
temusng two LEDs, eaclone isconnectd, via
a resstor, to each driver oydut. For a +5V sup-
ply sysgem 2 LEDS may be conneetl in ®ries
and then routed b each driver \a 2 resstors,
one for eachdriver. This mnimizes the power
dissipation in he resstors.

Mode 1 Transmit Choices

In Mode 1 (IrDA), the pulse width may be fixed
at 1.6us, or setto 3/16 of the hi period. Eiher
of thee setingswill meetthe IrDA standard, but
fixed 1.6 us puses wll save power at dwer
baud rates

In addtion, there $ a choce which afiects the
output pulse jitter. The defaul state causesthe
CS8130 to dok for the sart bit on TXD. All
subsequenLED transitons for thatcharacter are
timed reétive to he internal baud ra clock
Thereforetherewill be nojitter in the LED out-

put puketiming. Howeverthe CS8130now has
to be programmed wih the deged nunber of
bits per charactemwhich for IrDA conpliance,is
8.

Alternatively, the C$8130 can geerate output
pulses basd entrely on individual transtionson
TXD, with no knowkdge of which Wi is the
start bt. Thusa 1l to Otranstion will generatea
pulse baed on that transtion edge.lf TXD is
low for multiple successive bits, then the
C3130 wil generat pulsesba®d onits internal
clock. Thereforethere & the possildity of jitter
in the outputpulsesof N*271 ns N can be 0, 1
2....., dependingon the diference in frequency
between the UART baud rate clock and the
CS8130 cbck. dearly, if the CS8130and is as
socated UAR are running fronthe sme cbck,
the possility of jitter is eliminated.

Mode 2 (ASK) Transmit Choices

The modudition frequency s deternined by the
modulabr divider regisers For nomnal
500 kHz, use aivide value of 6, which wldsa
moduktion frequency of 527 kHz.

Mode 3 (TV Remote) Transmit Choices

During transnisson of IR, the gart andstop bis
presentm the ncoming data fromthe UART are
stripped of (seeFigure 5).The renmaining daa
bits are hen sentout at ~2400bps. Since here
shoutl be no gapsn the trangnitted dag, the
input dat is buffered n a 22-characterotation
FIFO. Characers can be receed on the TXD
pin while the previougharacers arebeing trans-
mitted. To prevent oerflow, a hadware
handshake ecrhanis is provided. If theFIFO
Is one charadr away from beingfull, the
FORM/BSY pin is broughthigh, indicaing that
the UART shoud not 1d any more dat Once
another character has beetransmtted,
FORM/BSY pin is broughtlow, indicating © the
UART that it is OK to send andter character
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The modudition frequency g9 deternined by the
modubtor divider registers. The transit bit rate
is deermined by the TV Remote transmit bit rate
divider The UART to CS3130 baud rate ost be
set b at least20% faster thanhe transnit bit
rate.

Recelve Path

A PIN diode isattached to the PINAand PINC
pins Conpensaion for he DC anbient light is
applied to the phobcurrent fromthe dode. The
changein phobcurrent from amlgnt s anpli-
fied andcomparedto a treshod vale. If the
photocurrenis greater than the s#treshodl, the
outputis setto ’light. If the phobcurrentis less
than the sethreshotl, the oufput is set to 'no
light. The hreshot caurrent is programmable.
This allows users to make the tradedfetween
noise immunity and he relable tansnission dis
tance ofthe link. ThePIN diode amplifier hasa
bandpasdilter charaarigic, to limit the effects
of IR interference.The resiting logic sgnalis
further qualiied, depending orhe IR format -
lected.

An aubdetectfeaure s provided.If aubdetect
mode & enabéd, and tansnit TV remoe mode
is disabked, he FORM/BSY output pn indicates

Start
Bit
"

TXD* 1701 1|0 0 O

.

the format of ncoming data. If hgh, then he
incoming datais in IrDA/HPSIR format. If low,
the data is in ASK forma which maches the
programned moduétion frequency

Mode 1 (IrDA) Receive Choices

For Mode laa logic circuit is st to only look
for pulse widths of 1.6us. For Mode 1ba logic
circuit looks for pusesof 3/16 of he st baud
rate bit period. For Mode 1c, a dgic circuit
looks for pulse widths of 21.6 ps, but <3/16 of
the st baud rat bit period.

Mode 2 (ASK) Receive Choices

For Mode 2, adgic crcuit looks for sequences
of ’light’ and 'no light’” which mathes the ex-
pected 500kHz caet. The moduktor divider
registers nust be setto 6. The AK receive tm-
ing sensitivty register should be et to O,
yielding a valid incoming frequency range of
461 kHz to 614 kHz.

The RXD dat transtions wil lag behnd the n-
frared actvity by 3 moduétion cycles This
allows the moduation detectcircuit time to ver-
ify the correct mdulaton frequency

Stop
Bit

.

™" | |
A B c
FORM/BSY

1/2400 ¥ |«

LED
OUTPUT

J

1 0 1

1 0 0 0 1/1 0 0 1 1

B s

0 0 0 1

“- A B C

* TXD Baud rate can be set
from 4800 to 115200 bps

Figure 5. Mode 3 (TV Remote) Transmit Data Format

DS134PP2
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Mode 3 (TV remote) Receive Choices

The modulaton frequencymust be %t into the

moduhbtor divder registers. The dlerance onhe

expeded frequeng must be programred into

the Recere ASK Timing Sensivity (RATS) reg-

ister. The RATS regiser se$ the time wndow

thatthe denodulabr will acceptfor the perod of

valid data. $hce he RATS register speciéis

time wndows whch are negatie (e.g. 1000b (8)
= +0.27us © -4.61 ps), then he modudtion

frequency musbe =t to lower thanthe desred

nominal seting. For exarple, with RATS =t to

1000(8), and the desed nonmal frequency be-
ing 38 KHz, then sd the modulation divider

regiders to 35.10 kHz.With the® <ttings the

demoduator wil accept apn frequency from

34.78 kHz to 41.88 kHz aglid. Snaller RATS

regider sttingswill result in tighter leranceon

the accepted restive maulation frequency.

Changesin the RATS regiser setings nust be

accomparaed by changesni the nodulaton fre-

qguency register to keep lte nomnal desired
frequency in the center of he vald frequency
band.

There are wo TV remot receive data modes:
"oversaampkd" node ad "programmed T pe-
riod" mode. r "oversampled" mode, first
choose e UART to CS8130 baudate,typically
115.2 kbps Thensetthe TV remok receve im-

> & 1/2400

ing regster to a ragé which is less than 80%of
the UART baud ra¢. The C8130 wil now dart
sampling the demodulated irfrared data at the
TV renvote receive saple rate. Thestreamof
sampes will be assetied into characers, wth a
start bitand a stp bit, and wil be tansnitted D
the UART via RXD at the UAR baud rate. The
sysem softvare can then concateresuccessive
charaders and reconstruct the ncoming bit
stream

"Programned T period" mode reques hat the
bit period of the bur$s of moduhted carrier be
known. Thisperiod & programned into the TV

remote reeive timing registers.The UART to
CS8130 baud rate ost be setto atleas 20%
greater than 1/TThe CS8130 wil now use he
edges oflte denodulaed hcoming infrared dad
to indicake each bitstate. For continuousperiods
of low or high, the G8130will sanple the level

in the cenér of each ncoming bit period (using
T asthe bit period). Any tanstion will reset the
timer that is used for the sampling proess

thereby elminating errorscaused byhe sanple

timing being diferent b the hcoming bit period.

Charactersare assemidd andsentto the UART

every 8 bis (see Fgure 6).

If the T period isnot known, i is posible ©
measure T by usng "oversampled® mode, and

101100111001 1001001

LIGHT
INPUT

N . |

LIGHT
‘ ‘ u L NO LIGHT

T e

RXD*

_

| |

| |

\

RXD*

e

Start
Bit
*RXD Baud rate can be set
from 4800 to 115200 bps

1/0/1 1|0 0|1 1

8 data bits

e

Stop
Bit

Figure 6. Mode 3 (TV remote) Receive Data Format
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then svitch to ‘programned T period” mode ©
reduce processg overheadn the hos CPU.

Clock Generation

The primary clock required i8.6864 MHz. This
may be generated by attaching a 3.6864 Mz
crystl to the XTALIN and XTALOUT pins In
this case, the EXTIX pin becones an oyput,
andmay be usedd drive exernal devces. If his
is not requred, power may beaved by disbling
the EXTCLK output The CLKRR pin shoudl be
connected to DGNDwhich caugs the clock ot
cuits © be configured for 3.6864 Nk operatn.

The osdiator hasa low power node. Ths re-
duces theriternal crystalloading capac#nce on
XTALOUT and XTALIN. The sekction of this
mode isvia a bit in Control Regster #4. Snce
the loadhg capacdnce is reduced, thehd crys-
tal frequency will increase by appoximatdy
0.03%.

Alternatively, a 3.6864 MHz clock nmay be input
into the EXTQ.K pin, in which cas XTALIN
mud be groundedand XTALOUT is left float-
ing. The @KFR pin must be connectedo
DGND.

If only a 1.8432 NHz clock is available, thenit
may be input into the EXTA.K pin and te
CLKFR pin connecteda VD+. This causesthe
CS8130 to douHle the incoming 1.8432 MHz
clock o 3.6864 MHz for mternal use.XTALIN
mud be grounded, and the XALOUT pin is left
floating.

The CSB130 aubmaicaly ses the direcion of
the EXTQAK pin. If the crysal oillator is run-
ning when RESET goes high, hen EXTCLK
becones an oyput. Snce he crysal oscilator
cantake up to 25 mgo gdart, then t follows that
REET must be hdd low, with PWRDN high
andpower appkd, for at bast25 ms If using an

external clock, then RESET low can be short
(>1 ps).

Power Down

When te PWRDN pin is broughtlow, all inter-

nal logic is stopped, ncluding the crgtal

oscillator. The powa consumpion in powe

down male is very low (<1 pA). When tle

PWRDN pin is brought hgh, the crysal osclla-

tor will start. If usng the crytal oscllator, allow

25 ms for oscilléaor start p after bringing

PWRDN high, before rying to usethe CS3130.

The contol regster satus will not be changed
by togglingPWRDN.

Contol Register #1 alows for individua dis-
abling and enabhg of the tansnit and receive
sectons of the CS8130.

The CS8130 als goesinto power down if bdt
transnit enabé andreceive enalel bits are fase,
and the DC pin is browht high. This allows
control of power down in a pod envronment
where accessd the PWRDN pin is difficult. In
this mode, itis possble to ®lect via acontrol
regider bt, wheher the crytl oscllator renains
running, or is powered of If the oscilator re-
mains running, then i consimes power but
offers nstant wake up.If the o<illator is pow-
ered df, then it consumes no paver, bu will
take 25 s to start up.

The PWRDN pin must always be 'high’ or
low’. If this pin is allowed to float, excesive
power conampion may occur All other digital
inputs may be albwed b float without causng
excess/e powerconsumpion in the C8130in
power down mode.

The RXD and FORM/BSY oufput pns nay be
programned to be hgh, low or float in power
down. Thisallows maximum flexibility in differ-
ent appilcatons

DS134PP2
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Reset register is always accessiél independentf the
state ofthe shadow bit The shadow bimust be
Bringing e RESET pin low will force the inter- written to O b enable accessotregistes 0

nal logic, including the contol regiders into a through 15.

known state, provided te PWRDN pin is high.

RESET is disabkd if the PWRDN pin is low. The following tabes define the delad functon
The resestak is given in eachregisterdefinition of all the regsters nside the G8130.

table. RESET mudg be low for >25 ms if using

the crygal oscilator (e Cbck Generatin

above).

Control Register Definitions

The variouscontrol regigers within the C8130
may be writen by seting the DIC pin to low,
and sending charaders from the UART to the
TXD pin. The charadrs are nterpreed as a 4
bit addresdield and a 4-hidatafield, asshown
in Figure 7. Afer the contol charater is re-
ceived andwritten into the controlregister, it is
optiondly echoed back outhte RXD pn. The
baud rate w=d for ths contol mode iswhaever
Is currenty setin the baud rate regisr. If the
"load baud rate"bit is written b, then he new
baudratetakes diect afer the chara@r has been
echoed back, if echs enabéd. Oherwie, the

new baud rais efective immedately.

One of the control regiders contans a sadow
register setenable Wi, which effectively becones
the MSB o the 5-bit register addres Hence
there are 31 4-bregsters. The Badow bitmust
be writen to al to albw access to theegisters
with addresss 16 through 31.The shadow bit

Start Stop

> Bit [« Data sl Address ¥ i [
TXD cpo ) cp1 ) cb2 { cD3 ) ADO ) AD1 X AD2 { AD3
D/IC
Start Stop
% Bit % Data % Address { Bit %
RXD cpo ) cp1) cp2 ) cp3 ) ADo { AD1 )\ AD2 ) AD3
Figure 7. Control Mode Timing
12 DS134PP2
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Control Data Byte Format

D7 D6 D5 D4 D3 D2 D1 DO
| AD3 AD2 AD1L ADO |CD3 CD2 CDl1 CDO |

BIT NAME VALUE FUNCTION
AD3-0 Register Address 0_0000 0 Control register #1
(4 bits of 0_0001 1 Control register #2
transmitted address 0_0010 2 Transmit Mode Register #1
+ MSB, which is the 0_0011 3 Transmit Mode Register #2
shadow (SHDW) bit 0_0100 4 Output Power register
state [Control Reg 0_0101 5 Receive Mode register
#3]. All registers 0_0110 6 Receive Sensitivity register #1
have 4 data bits). 0 0111 7 Receive Sensitivity register #2
0_1000 8 Baud Rate Divider register #1
0_1001 9 Baud Rate Divider register #2

0_1010 10 Modulator Divider register #1

0 1011 11 Modulator Divider register #2

0_1100 12 Digital Output Pin Control register

0_1101 13 Control Register #3

0_1110 14 Reserved

0 111 15 Status register (read only)

1_0000 16 TV Remote Receive Sample Rate & T Period Divider
1 0001 17 TV Remote Receive Sample Rate & T Period Divider
1 0010 18 TV Remote Receive Sample Rate & T Period Divider
1 0011 19 TV Remote Transmit Bit Rate Divider #1

1 0100 20 TV Remote Transmit Bit Rate Divider #2

1 0101 21 Control Register #4

1_0110 22 Reserved

1 0111 23 Reserved

1 1000 24 ASK Receive Timing Sensitivity register

1 1001 25 Reserved

1 1010 26 Reserved

1 1011 27 Reserved

1 1100 28 CS8130 Revision Level register (Read Only)

11101 29 Reserved

1 1110 30 Reserved (Resets to 1111; must not be changed)

1 1111 31 Reserved (Resets to 1111; must not be changed)

CD3-0 Control Data Contains control register data.

It is essend that all reservedregisters andbits are not changettom their resetstae. If reserved b
are changed, themternal tes modes nay be invoked, whih maychange eme input pins to output
pins and may comgtely change the defition of sone funcionsand sgnals Regrved bis in regis
ters andreservedegigers may not return aknown gate whenread, andgshoutl beignored.Registers
28 and 15 areread only Other non-reserved retgss are wrie only. The C8130can beset to echo
back regster write comnands o verify correctrecepton of the conbl setings.

DS134PP2 13
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Register 0, Control Register #1

D3 D2 D1 DO
Register |[ecHo| o [RxEN]| TXEN |

Reset (R) 0 0 0 0

BIT NAME VALUE FUNCTION
ECHO Echo Control 0 R | Do not echo control characters
Characters 1 Echo control characters.
RXEN Receiver Enable 0 R | Receiver disabled
1 Receiver enabled
TXEN Transmitter Enable 0 R | Transmitter disbabled
1 Transmitter enabled

Register 1, Control Register #2
D3 D2 D1 DO

Register | o [ o [autp] Lops |
Reset (R) 0 0 0 0
BIT NAME VALUE FUNCTION
AUTD Receiver auto 0 R | Auto detect receive format disabled
detect mode enable 1 Auto detect receive format enabled
LODB Load Baud Rate 0 R | Do not load new baud rate count value
Counter 1 Load new baud rate count value

The LODB bit resets to O aitomaticdly.

14 DS134PP2
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Register 2, Transmit Mode Register #1

D3 D2 D1 DO
Register [ pirR | TVR | PwiD [ MoDU |

Reset (R) 0 0 0 0
BIT NAME VALUE FUNCTION

DIR Direct Mode Enable 0 R | Mode 4 Direct access mode disabled
1 Mode 4 Direct access mode enabled
TVR TV Remote Mode 0 R | Mode 3 TV remote mode disabled
Enable 1 Mode 3 TV remote mode enabled
PWID Select Pulse Width 0 R| Set pulse width to 1.6 uS
1 Set pulse width to 3/16 of the bit period
MODU Select Modulation 0 R | Mode 1 IrDA pulse modulation enabled
Method 1 Mode 2 Amplitude modulated carrier modulation

Register 3, Transmit Mode Register #2
D3 D2 D1 DO

Register [ o [chsy] Bc1  BCoO |
Reset (R) 0 1 1 0
BIT NAME VALUE FUNCTION
CHSY Character/bit 0 Bits are transmitted based on TXD bit transitions
synchronized 1 R | Bits are transmitted timed from the start bit
BC1-0 Number of bits per 00 0 6 data bits per character
character (only 01 1 7 data bits per character
needed if CHSY = 1) 10 2 R| 8 data bits per character
11 3 9 data bits ( 8 data, 1 parity) per character
Register 4, Output Power Register
D3 D2 D1 DO
Register | o0 | o |op1 oPo |
Reset (R) 0 0 0 0
BIT NAME VALUE FUNCTION
OP1-0 Output Power Level 00 0 R| No LED output enabled
01 1 LED1C output only enabled
10 2 LED2C output only enabled
11 3 Both LED1C and LED2C outputs enabled
DS134PP2 15
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Register 5, Receive Mode Register
D3 D2 D1 DO
Register | RTVR |[RMOD|RWIDS | RWIDL |

Reset (R) 0 0 1 1

BIT NAME VALUE FUNCTION
RTVR, Receive Mode 0000 0 Mode 2 Amplitude modulated carrier mode
RMOD, 0001 1 Mode 1a IRDA - fixed 1.6us pulse
RWIDS, 0010 2 Mode 1b IRDA - variable 3/16 bit cell time pulse
RWIDL 0011 3 R| Mode 1c IRDA - Any width pulse from 1.6us to
3/16 bit cell time
0100 4 Mode 4 Direct access mode
1000 8 Mode 3 TV remote mode, oversampling receive
1100 12 Mode 3 TV remote mode, timed bit cell receive
All other combinations are reserved

Register 6, Receive Sensitivity Register #1

D3 D2 D1 DO
Register | Rs3 RS2 RSl RSO |

Reset (R) 0 1 1 1

Register 7, Receive Sensitivity Register #2
D3 D2 D1 DO

Register [ o [ o [ o [ Rs4 |
Reset (R) 0 0 0 0
BIT NAME VALUE FUNCTION
RS4-0 Receive threshold 00000 0 7.8 nA nominal receive threshold
setting. 00001 1 15.6 nA nominal receive threshold

00111 7 R 62.5 nA nominal receive threshold
11110 30 242.2 nA nominal receive threshold
11111 31 250 nA nominal receive threshold

Threshotl settings of les than 20nAshoud not be ued because background seiwll cause he
apparent occurrence of caast signal.

16 DS134PP2
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Register 8, Baud Rate Divider Register #1

D3 D2 D1 DO
Register | BR3 BR2 BR1 BRO |

Reset (R) 0 1 1 1

Register 9, Baud Rate Divider Register #2

D3 D2 D1 DO
Register | BR7 BR6 BR5 BR4 |

Reset (R) 0 0 0 1

BIT NAME VALUE FUNCTION
BR7-0 Baud Rate Divider 010111117 95 2400 bps
Value (BRD). 00101111 47 | 4800 bps
BRD=(3.6864E6/ 00010111 23 R| 9600 bps
(16*BR))-1, 00001011 11 19.2 kbps
where BRD = 00001001 5 38.4 kbps
divider value and 00000010 2 76.8 kbps
BR = desired baud 00000001 1 115.2 kbps
rate.
Register 10, Modulator Divider Register #1
D3 D2 D1 DO
Register | Mp3 MD2 MD1 MDO |
Reset (R) 0 1 1 0
Register 11, Modulator Divider Register #2
D3 D2 D1 DO
Register | MpD7 MD6 MD5 MD4 |
Reset(R) 0 0 0 0
BIT NAME VALUE FUNCTION
MD7-0 Modulator Divider 01100000 96 38 kHz
Value (MD). 00000110 6 R| 527kHz
MD=(3.6864E6/FR)-
1, where MD =
divider value and
FR = desired
modulation
frequency.

The transnitted moduhtion frequency wil be exact The recere carrier dedction frequency can be
slightly differentfrom the programned frequency(see Receive AKX Carrier Timing Regster).

DS134PP2 17
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Register 12, Output Pin Control Register

D3 D2 D1 DO
Register | RxDT | RXDH | FORT | FORH |

Reset (R) 0 1 0 1

BIT NAME VALUE FUNCTION
RXDT RXD output pin 0 R | In power down, RXD will go high or low.
three-state enable 1 In power down, RXD will float.
RXDH RXD output pin 0 In power down, RXD will go low, if RXDT =0
high/low enable 1 R | In power down, RXD will go high, if RXDT = 0
FORT FORM/BSY output 0 R | In power down, FORM/BSY will go high or low.
pin three-state 1 In power down, FORM/BSY will float.
enable
FORH FORM/BSY output 0 In power down, FORM/BSY will go low, if FORT = 0
pin high/low enable 1 R | In power down, FORM/BSY will go high, if FORT = 0
Register 13, Control Register #3
D3 D2 D1 DO
Register [ o | o | o [sHow]|
Reset (R) 0 0 0 0
BIT NAME VALUE FUNCTION
SHDW Shadow register set 0 R | Enable access to registers 0 though 15
enable 1 Enable access to shadow registers (16 through 31)
Register 15, Status Register
D3 D2 D1 DO
Register | o |oscr| ERR | bmoD |
Reset (R) 0 0 0
BIT NAME VALUE FUNCTION
OSCR Oscillator running 0 Oscillator not running, using external clock input,
flag oscillator circuit is powered down.
1 Oscillator running, EXTCLK is an output, if enabled.
ERR Framing error flag 0 R | No error
1 A framing error has occurred since the last read of
this bit. Resets after read
DMOD Detected 0 R | IrDA pulse style data format detected
Modulation Type 1 Amplitude modulated carrier style data format
detected

To readthis register, write 0000 to addresl5. Independerdf the €tting of the ECHO hi, the C$8130
will transnit the above coents with an addres§eld of 1111.

18 DS134PP2
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Register 16, TV Remote Receive Timing Register #1

D3 D2 D1 DO
Register |TVR3 TVR2 TVR1L TVRO |

Reset (R) 1 1 1 1

Register 17, TV Remote Receive Timing Register #2

D3 D2 D1 DO
Register |TvR7 TVR6 TVR5 TVR4 |

Reset (R) 1 1 1 1

Register 18, TV Remote Receive Timing Register #3

D3 D2 D1 DO
Register |TvR11 TVR10 TVR9 TVRS |

Reset(R) 0 1 1 1

BIT NAME VALUE FUNCTION
TVR11-0 | TV remote mode 000000000000 O T=271ns
receiver timing 000000000001 1 T =542 ns
register l ! !
TVR = (3.6864E6 * | 011111111111 2047R | T = 555 pus (1800 bps)
-1 l ! |
where T = the 111111111111 4095 T=11lms
incoming bit period,
and TVR = this
register value.

For TV renote receve "overampkd" node, ths regster valie deerminesthe input datt sample rate.
The sarple rae is 3.6864 MHz drided by his regiger valie. The samle rae shoutl besetto asfast
as posible, © give he bestresoution on the mcoming daa edgesbut $ould be kssthan 80%of the
main UART comnunicaton baud rat.

For TV remot receive programned T period” mode, his register setthe expecedincoming bit cel
time (T). The man UART comnunicatons rate mst be setto atleast 20%greaer than 1/T.

DS134PP2 19
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Register 19, TV Remote Transmit Bit Rate Divider Register #1

Register
Reset (R)

D3 D2 D1 DO

| TBR3 | TBR2| TBR1 | TBRO |

1 1 1

1

Register 20, TV Remote Transmit Bit Rate Divider Register #2

D3 D2 D1 DO

Register | tBrR7 | TBR6 | TBRS | TBR4 |
Reset (R) 0 1 1 1
BIT NAME VALUE FUNCTION
TBR7-0 TV remote mode 01111111 127 R | RATE = 1800 bps
transmit bit rate
register
TBR=
(3.6864E6/(16*RATE))
-1
where TBR is this
register value &
RATE is the desired
transmit bit rate.
Register 21, Control Register #4
D3 D2 D1 DO
Register | osck |oscL|Exck | SRES |
Reset (R) 0 0 0 0
BIT NAME VALUE _ FUNCTION
OSCE Disable crystal 0 In D/C controlled power down state, crystal
oscillator in D/C oscillator stays running.
controlled 1 In D/C controlled power down state, crystal
power down state oscillator stops.
OSsCL Set oscillator in low 0 Oscillator in normal power, high accuracy, mode.
power mode 1 Oscillator in low power, medium accuracy mode.
EXCK Disable external 0 If crystal is used, enable clock output driver
clock output driver 1 If crystal is used, disable clock output driver (Hi-Z)
SRES Software Reset 0 Normal operation
1 Causes a software reset, which forces all registers
into their reset state. If ECHO is true, then the echo
will occur at the current baud rate, before the baud
rate changes to the default value.
20 DS134PP2
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Register 24, Receive ASK Timing Sensitivity Register

D3 D2 D1 DO
Register [RAT3 RAT2 RAT1 RATO |

Reset (R) 0 0 0 0

BIT NAME VALUE FUNCTION
RAT3-0 Receiver ASK 0000 0 R| +0.27 ps to -0.27 ps window (500 kHz ASK mode)
Timing Sensitivity. 0001 1 +0.27 ps to -0.54 - 0.27 ps window
Timing window = 0010 2 +0.27 ps to -1.08 - 0.27 us window
+0.27 pus to ! ! !
-RAT(2/3.6864E06) 111 15 +0.27 us to -8.14 - 0.27 us window
- 0.27 uys

The tming window s relative to he moduation divider regiser nomnal seting.

Register 28, CS8130 Silicon Revision Register

D3 D2 D1 DO
Register |REV3 REV2 REV1 REVO |

BIT NAME VALUE FUNCTION
REV3-0 CS8130 silicon 0000 1st silicon, designed to meet DS134PP2 data sheet,
revision level dated June 1994

This register shoull be read by the €130 drver to alow CS8130 futire enhancemesito be recog-
nized, andncorporatednto future versons of he driver

DS134PP2 21
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Grounding & Layout

Grounding andayout for he CS8130 are crti-

cal, because othe sengive nature of he PIN

diode anplifier. The CS8130 $ould beover ts

own dedicated ground plane. The PIN diode

shoull be very clos to he PINA ard PINC

pins The BN diode traceshoud be veryshort
(< 5 mm, and shouw be srrrounded byground
plane. Thereshould beholes n the ground @ne
provided formounting a netal shield over he

CS8130 and e AN diode for EMI shielding.

The PIN diodeand tranmit LEDs shoutl be po-
sitionedso as @ line up the frontopical surfaces
of the packages. The opal surface of the PIN
diode andransnit LED(s) $ould bepostioned

1cm backfrom the dayight IR filter window n-

side he case ofte equipnent. Ths ensureshat

direct sunlight does not falupon he top sirface

of the BN diode.

An evalation kit, CDB3130, isavaibble from
Crydal. This may be usd as an exapte of he
correct Byout for he CS8130 ard the qotical
componery.

Optical Components

TEMIC (Tel: 408 970 5684) provideBlefunken

infrared LEDs andPIN diodes which are com
patible with the C$8130. Conact Qystal for

detals of addiional quaified LED and PIN di

ode sources

Example Application Schematics

Crystal has prepared som exanple scherdtics
which denonstate posible ugs for he C$8130.

Figure 8 showsa compugr or FDA motherboard
exanple, where one UARIs used to drive both
a wired R5232 GQOM port and an IR port

Figure 9 shows pod scheatic. Thisis an ex-
ternal unit which can be pilgged inb any
existing GQOM port to crea¢ an IR port

Confirm Optimum
Schematic & Layout
Before Building Your Board.

For Our Free Review Service
Call Applications Engineering.

Call:

(512)445-7222

22
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100Q
+3V
oW
10 pF 0.1 uF 0.1 uF g g 10 pF
8 12 Notes:
VA+  VD+ 19 (1) This circuit has not yet been
EXTCLK built and debugged.
AGND 17 (2) Choice of LED, power consumption
XTALIN ) o
and physical positioning will affect R value.
7 &S 3.6864 MHz
BPV23NF PINC XTALOUT |18
6
PINA |11
TSHA5502 RESET i
CS8130 RXD
S FORMBSY | 18
14
LEDIC ™D 15
520(2), D/C
LED2C 10
PWRDN
CLKFR |2
TGND1 TGND2 DGND
J; J; J;O
g 0.33 uF
1
vce _
js CIA- EN ﬁ” RS-232/IR
033 yF _ SELECT
L 2lgias SHDN ECH
4 25
| ¢E e+
0.33 uF MAX562 0.33 uF
3lcies co- 124 UART
6 o.DSR 23|R1IN Dﬂ R10OUT |6 DSR
g o.CTS 22|R2IN D° R20UT | 7 cTs
5 - RXD 21|R3IN Dﬂ R30UT |8 RXD
DB9 DCD 20| R4IN R40OUT |9
: 1
Serial ’\>€ DCD
Connector g Rl 19| R5IN > R50UT | 10 RI
(COM PORT)
4 .DTR 18| T10UT o@ T1IN|12 bTR
7 . RTS 17| T20UT o@ T2IN |12 RTS
30.TXD 16| T30UT o@ T3IN|13 D
5,.SG
~ e
Ve 128
GND
Jj 0.68 qu T 0.33 uF
UART to both RS232 and IR Port Interface g‘e"ter} ga”'.s et
Motherboard Example Schematic 5/%’5/34 emiconductor
Figure 8. IR and RS232 from 1 UART
DS134PP2
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100
10 wF % 0.1pF 0.1pF G 10 WF 0.33 uF
: < <
8 12 1
VA+  VD+ 5 vce 4
5 19 CIA- CIB-
AGND EXTCLK —— 0.33 qu Lo WF
: 2 3 7
AV 2] CIA+ CiB+
7 17
BPV23NF PINC XTALIN cos |22
- CS8130 S 3.6864 MHz } 0.33 uF
8 pina xTALOUT |18 co- 124
TSHA5502 N L] 1 T10UT 118 RXD , ,
I+ a7 F FORM/BSY 12 1205y MAXS62 10yt 402 (T:;S 8
55Q (2 XD 15 S RLOUT RN 22 DTR :
502 LEDLC D/C 1 R20UT R2IN o1 RIS 4
RESET R30UT R3IN S5 =07
550Q (2) 5
LED2C +3V +3V 50
PWRDN 10 ] tl“ EN V- |28 DB9
J— Serial
CLKFR |2 15/SHDN v+ |28 Connector
TGND1 TGND2 DGND 17 GND (COM PORT)
$ $ J;o Jj 0.68 ng g 0.33 uF
Notes:

(1) This circuit has not yet been built and debugged.
(2) Choice of LED, power consumption and physical positioning will affect R value.
(3) The creation of +3V or +5V supply is not included here.

Figure 9. Example Pod Schematic

RS232 COM PORT to Infra Red Interface

Pod Schematic

Steven Harris

Crystal Semiconductor
5/26/94
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LED1 CATHODE LEDIC [ ° 20 |[] DGND DIGITAL GROUND
TRANSMIT GROUND 1 TGND1 [2 19 ] EXTCLK EXTERNAL CLOCK
TRANSMIT GROUND 2 TGND2 [3 18 [] XTALOUT  CRYSTAL OUTPUT
LED2 CATHODE LED2C [ |4 17 [] XTALIN CRYSTAL INPUT
ANALOG GROUND AGND [5 16 [] FORM/BSY FORMAT/BUSY
PIN DIODE ANODE PINA []6 15 ] DIC DATA/CONTROL
PIN DIODE CATHODE PINC [|7 14 | ] TXD TRANSMIT DATA
ANALOG SUPPLY VA+ [|8 13 [] RXD RECEIVE DATA
CLOCK FREQUENCY CLKFR []9 12 [] vp+ DIGITAL SUPPLY
POWER DOWN PWRDN [ 10 11 [] RESET RESET

Power Supplies

VD+ - Digital Positive Supply.
Digital postive suppy voltage. Nomnally +3V

VA+ - Analog Positive Supply.
Analog pogtive supply vokage. Nonmaly +3V.

DGND - Digital Ground.
Digital ground, 0Y connedbn.

AGND - Analog Ground.
Analog ground, OVconnectn.

TGND1, TGND2 - Transmitter Grounds.
LED Transnitter grounds, OMconnecons.

Analog Pins

LEDI1C, LED2C - Transmit LED Cathode.
These pinsare connected to the trami$ LED cahodevia regstors Appropriate resstor choce
allows usr seting of LED current opbns The anode of the LEDs connectedo the postive

suppy.

PINC - Receiver PIN Diode Cathode
Recever AN diode cathode.

PINA - Receiver PIN Diode Anode.
Recever AN diode anode.

DS134PP2 25
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____________________________________________________________________________________________________________________|
Digital Pins

RXD - Recelver Data Output
Recever outputdata. Normally connectedd RxD on he UART.

TXD - Transmit Data Input
Transnitter input data. Normally connectedd TxD on the UART.

D/C - Data/Control Mode Input
The DL pin deermines whetier the mput dah on TXD is treated asdat to be trangnitted via
the LED, or ascontrol information to &t up he C8130 nternal regsters. The DC pin al
can actas a power down cam.

FORM/BSY - Received Data Format Output/Busy Signal Output
If auto formatdetect mode isenabéd, this pin indicaes the formatof the incoming data.
FORM is low for ASK format data, antligh for IRDA/HPSIR formatdata.

In TV remote daa mode (Mode 3), this pin becomes a handshake signal to the UART.
FORM/BSY low means OKto senda charaar. FORM/BSY high means I' am busy do not
send another charact.

PWRDN - Power Down Control Input
PWRDN low places he CS8130 ird a very low power consnpion "off" state.

RESET - Reset Input
RESET low placesall the nternal logic into a known site. Al the controlregiger bis are
forced high ordw, as defned in he regiser defnition sction. If thecrystl oscilatoris in use,
then RESET muwst be hdd low for >25 ms, with PWRDN high and powver applied. If an
external clock is used,ien theRESET pulse can be short>1 ps).

XTALIN, XTALOUT - Crystal Connections
To use the irgrnal oscilator, connecteither a 3.6864 MHz or a 1.8432H\ crystal between
XTALOUT and XTALIN. If using an externatlock, connecXTALIN to DGND.

EXTCLK - External Clock Input or Output
If no crystal is preent on XTALIN and XTALOUT, EXTCLK becomesan input A
3.6864 MHz o 1.8432MHz dock should be conneetl to EXTAK. XTALIN should be
connectedd DGND.

If a crystl is preent onXTALIN and XTALOUT, EXTCLK becomesan output EXTCLK will
output the same frequency as the cryst. The EXTQ.K output driver may be disbled b
conserve power

CLKFR - Clock Frequency Select Input
Tie CLKRR to ground to decta 3.6864 NHz clock. GnnectCLKFR to the VD+ pin to select
a 1.8432 MHz dck.

26 DS134PP2
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20 PIN SSOP
28 PIN SSOP
I [
E SSOP Package
O Dimensions
Jeill ]
TOP VIEW
Dl - ™ Ell
(C
pD]
Eﬁjﬂ\z 5 I
B S
e L
*b2 Seating END VIEW
Plane
SIDE VIEW
MILLIMETERS INCHES
DIM | MIN |[NOM |MAX | MIN |[NOM |[MAX [Note
Notes: A - - |213 - - |o.084
1. "D"and"E1" are reference datums A1 | 0.05 | 0.15 | 0.25 [0.002 | 0.006]0.010
and do not include mold flash or Ao | 162 | 1.75 | 1.88 |0.064 |0.070 | 0.074
protrusions, but do include mold
. 0.22 | 0.30 | 0.38 |0. ) ) 2
mismatch and are measured at the b X L 0.009 :012b|0 015 i3
parting line, mold flash or protrusions D | seeother table see other table
shall not exceed 0.20mm per side. E |7.40 | 7.80 1820 0.291 |0.3070.323
2. Dimension b does not include E1 | 500 | 530 |560 0197 |0.209|0.220| 1
dambar protrusion/intrusion. e |0.61 |0.65 | 0.69 [0.024 |0.026 |0.027
Allowable dambar protrusion shall L 0.63 | 0.90 | 1.03 |0.025 | 0.035|0.040
ge 0.13_mm ttOtal 'r_] excess f[)fb | N see other table see other table
imension at maximum material
o . . 0 | 4° 8° c |4 8
condition. Dambar intrusion shall D ‘ ‘ | ‘
not reduce dimension b by more than
0.07mm at least material condition. D
3. These dimensions apply to the flat MILLIMETERS INCHES
section of the lead between 0.10 and N | MIN |[NOM |MAX | MIN [NOM |MAX |Note
0.25mm from lead tips. 20 | 6.90 | 7.20 | 7.50 |0.272 |0.283 | 0.295| 1
28 |9.90 [10.20 [10.50 |0.390 [0.402 [0.413| 1
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