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Integrated 10BASE-FL
Ethernet Transceiver

Features e Receive squelch function 110 mA. The transmitter automatically
. . . i i 1 MHz signal during idle time.
e Single chip Ethernet solution e Integrated data quantizer inserts a | M g g :
. Cofl lies ?vith IEEE 802.3 e Low power BiCMOS design The 1 MHz idle mgngl, Jabber fungtlon,
p : . . . and SQE test are all internal functions of
10BASE-FL standard Functional Description the chip. The receiver contains a data
* Pin compatible with the'popular ‘_“?63 The CY7B4663 is a single chip solution ~ quantizer capable of accepting input sig-
* 110 mA LED current drive capability 1, ower fiber optic transceiver for nals as low as 2mVp_p with a 55dB dy-
o AUI interface allows bqtl} . 10BASE-FL applications. The namic range.
transformer and capacitive coupling  Cy7B4663 complies with IEEE 8023 The CY7B4663 is fabricated using an ad-
¢ Requires single 5 volt £10% supply standards for fiber optic Ethernet. vanced, low power BICMOS process. Typ-
. N.O external crystal or ClOle required T ~v7B4663 has a current driven out-  ical standby current during idle is 35 mA.
® F“'e_mtw"rk status LED pins put which drives the fiber optic LED
o 28 pin PLCC package transmitter with a maximum current of
e 1 MHz idle signal, Jabber function,
and SQE Test with enable/disable
function integrated on chip
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Pin Number Name Description

1 CLSN Active low LED driver which indicates that a collision is occurring. The collision event is
extended with an internal timer for visibility.

2 CD+ AUI collision output pins. Differential driver that transmits a 10 MHz signal during colli-

3 CDh- sion events, jabber, and CD Heartbeat conditions. Also referred to as CI port.

4 CTIMER Tying a capacitor from this pin to Vcc determines the Link Monitor response time.

5 SQEN/JABD SQE Test Enable, Jabber Disable. Tying this pin low disables the SQE test, tying high en-
ables the SQE function. When tied between 1.5V and Vcc—2.0V both the SQE test and
Jabber are disabled.

6 RX+ AUIreceive output pins. Differential driver that outputs the signal received from the fiber

7 RX- optic. Also referred to as the DI port.

8 LBDIS Loopback Disable. Tying this pin to VCC disables the loopback function. The AUI trans-
mit pair data is not looped back to the AUI receive pair and the collision function is dis-
abled. Tying this pin to ground or leaving it floating enables the loopback and collision
functions.

9 Ve +5 volt supply.

10 TX+ AUI Transmit Input pins. Differential receiver that inputs the signal for transmission onto

11 X- the cable.

12 RTSET Sets the current level driven by the transmitter

13 RRSET A 1% 61.9 kQ resistor tied to Vc sets the proper internal operating currents

14 LMON Active low LED driver indicating the Link Monitor status. If there are transitions on
RXIN= indicating an idle signal or a packet transmission this pin will be pulled low. The
threshold for input sensing by the Link Monitor circuitry is set with the VTgapy pin.

15 XMT Active low LED driver which indicates that a transmission is occurring. The event is ex-
tended with an internal timer for visibility.

16 RCV Active low LED driver that indicates the transceiver is receiving a frame from the optical
receiver. The event is extended with an internal timer for visibility.

17 VecTX +5 volt supply for LED driver.

18 TXOUT Fiber optic LED driver output.

19 GND Ground Reference

20 GND

21 Vbc Tying a capacitor from this pin to ground alters the DC feedback loop pole. The value of
this capacitor should be at least ten times larger than the input coupling capacitors.

22 VREF A 2.5V reference.

23 VTHADJ Input pin which sets the link monitor threshold.

24 GND Ground Reference

25 VIN- These pins are capacitively coupled to the fiber optic receiver.

26 VIN+

27 Vce +5 Volt Supply

28 JAB Active low LED driver. When Jabber occurs this pin is low to indicate the Jabber status.

CY7B4663 Description
The CY7B4663 contains:

1. Transmitter which drives the fiber optic LED.

2. Receiver with integrated quantizer which takes data from the
fiber optic receiver module and passes it to the AUI.

3. AUI (Attachment Unit Interface) which consists of three signal
pairs: the transmit pair, receive pair, and the collision pair.

6. Five chip/system status LED pins with 10 mA nominal drivers.
Transmitter

The CY7B4663 transfers Manchester—encoded data from the
AUI port of the DTE (TX+ and TX—) to the fiber optic media.
The output meets IEEE 802.3 specifications for fiber optic
Ethernet.

The fiber transmitter detects data on the TX = input and passes
this data to the fiber media. If TX+ is positive with respect to

4. Fiber media link monitor function with link status LED. TX—, then TXOUT is high impedance and no current flows
5. Collision, Loopback, Signal Quality Error (SQE) , and Jabber through the transmitter. When TX+ is negative with respect to

functions.

— then TXOUT will sink up to 110 mA of current into the




iy
y

Ilk

¥ CYPRESS

PRELIMINARY CY7B4663

CY7B4663 and the fiber LED transmitter will light up. When in
the non—transmitting state the CY7B4663 will transmit a 1 MHz
link signal over the fiber network to maintain link integrity.

In order for data to be transferred from the AUI TX=+ inputs to
the fiber output it must meet the squelch requirements for the
DO pair. The squelch circuit prevents noise from reaching the
LED driver. The circuit rejects signals with pulse widths less than
15 ns or smaller than (typically) 225 mV. After TX unsquelches it
looks for the start of idle signal before turning on the squelch
again. If the TX= signal exceeds 225 mV for more than 190 ns
the squelch circuitry is turned on and the transmitter disabled.

Receiver

The CY7B4663 receiver has an integrated data quantizer which
takes data directly from the fiber optic receiver. This data is sent
out on the AUI over the RX=* pins.

The device also contains an internal squelch function that dis-
criminates noise from signal. The receive squelch will reject fre-
quencies lower than 2.5 MHz, or any signal if the link monitor
function indicates a link loss. When in the unsquelched state the
receive circuitry looks for the start of idle signal. Any signal which
exceeds 160 ns without transition will send the receiver into
squelched state and the start of idle signal will be sent over the
RX+ AUI driver.

The Vrapjy pin can be used to adjust the sensitivity of the re-
ceiver. For I0BASE—FL Vryapjy can be tied directly to VRgr
and achieve a bit error ratio of less than 1.0 X 109, If greater
sensitivity is desired a voltage divider can be used to adjust
VrtaaDj- The relationship between Vtgapy and Vry is:

VrtHAD) = 408VTH

AUI Function

The AUI consists of three pairs of signals: TX+, RX=*, and
CD=. Manchester encoded differential data is sent from the
MAC to the TX+. In the case of an external Medium Attach-
ment Unit (MAU) the data is AC coupled through either an
isolation transformer or through isolation capacitors. If the trans-
ceiver is internal the part may be either AC or DC coupled. Valid
data from the fiber optic media is sent from the RX+ differential
pair to the DTE. In the case of a collision or Jabber the CD+
drivers will send a signal to the MAC.

The AUI drivers are capable of driving a full 50 meters of AUI
cabling. They have a typical rise and fall time of 4 ns. The RX=*
and CD= differential output voltage is minimized during idle
time to prevent standing current in the isolation transformer.

Link Monitor Function

The link monitor function monitors the input signal voltage level
and determines if it falls below a preset level. If the input voltage
falls below a preset level the CY7B4663 enters the Low Light
state. In this state the transmitter sends out the IMHz link signal,
but all data received at TX + is ignored. In addition, the loopback
function and the receiver are disabled and the LMON LED pin
goes high. To switch back to the Link Pass state the link monitor
threshold must be exceeded by 20%. Once the CY7B4663 re-
turns to Link Pass it waits 250ms to 750ms and then checks if
TX= isidle and no data is being received before re —enabling the
transmitter, loopback, and receiver, and bringing the LMON pin
low.

Collision

If the transceiver is both receiving data and transmitting at the
same time the collision AUI outputs will be activated. The colli-
sion ports will not be activated when the loopback is disabled.
The collision signal consists of a 10 MHz —15%/+25% signal
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with a worst case 45/55 or 55/45 duty cycle. The collision signal is
also activated during Jabber and at the end of packet for the SQE
test.

Loopback

The CY7B4663 loopback function sends the transmit data from
the DTE back over the AUI receive pair, RX+. Loopback can be
disabled by tying LBDIS to V. This allows the chip to act as a
full duplex transmitter and receiver with collision detection dis-
abled.

Heartbeat Test Function (SQE Test)

The Signal Quality Error (SQE) / Heartbeat function is enabled
by tying the SQEN pin to Vcc. When enabled, a 10 MHz colli-
sion signal is transmitted to the MAC over the CD* pair after
the transmission of a packet. The transmission lasts 10+5 BT.
The heartbeat function should be disabled by tying the HBE pin
to ground for repeater applications.

Jabber Function

The on chip timer prevents the DTE from locking up a network
by transmitting continuously. When the transmission exceeds the
jabber time limit, the Jabber function disables the transmitter
and sends a 10 MHz signal over the CD= pair. Once the trans-
mitter is in the jabber state, it must remain idle for 500 ms before
it will exit the jabber state. The 1 MHz idle signal will be trans-
mitted during jabber regardless of the transmitter being disabled.
The jabber function is enabled by tying the SQEN/JABD pin to
either VCC or ground. The function can be disabled by tying the
pin between 1.5V and Vcc—2V.

LED Drivers

The CY7B4663 provides five LED status drivers. The LED driv-
ers are active low, and the LEDs are normally off except for the
LMON pin, which remains on until link is lost. The pins are tied
to V¢ through the LED and a series 500Q resistor.

Because the transmit, receive, and collision events occur so rapid-
ly, the XMT, RCV, and CLSN pins have event extenders on them.
The extenders allow the event to be visible. Whenever a transmis-
sion, reception, or collision occurs the respective pin will be vis-
ible for a typical period of 16 ms. If the event is repeated before
the 16 ms period expires, the timer is reset and the LED timing
period is restarted. The JAB and LMON LEDs do not have event
extenders because they occur for a long enough period to be vis-
ible to the user.

Maximum Ratings

(Above which the useful life may be impaired. For user guide-

lines, not tested)
Storage Temperature —-65°Cto +150°C

Ambient Temperature with

Power Supplied ....................... —55°Cto +125°C
Supply Voltage to Ground Potential .. ...... —-0.5V to +7.0V
DCInput Voltage ....................... —-0.5Vto +7.0V
Output Current

TXOUT ... 110 mA

Input Current

RRSET, RTSET, JAB, CLSN, XMT, RCV,, LMON ... 60 mA
Operating Range
Ambient
Range Temperature Vcc
Commercial 0°Cto +70°C 5V = 10%
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Figure 1. CY7B4663 Schematic Diagram
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Electrical Characteristics

Parameter Description Min. Typ. Max. Units
Ve Supply Voltage 4.5 5.0 5.5 v
Iccr Power Supply Current Non—"Transmitting 35 50 mA
Ice Power Supply Current Transmitting 80 100 mA
VoL LED Driver Low Voltage (Iop,=10mA) 0.8 Vv
Itxp Transmit Peak Output Current 110 mA
VTs Transmitter Squelch Voltage (TX =) 175 225 300 mV
Vic Common Mode Input Voltage (TX =, RXIN*) 2 Vcce—0.5 A"
RX, CD Differential Output Voltage +500 +1200 Vv
Voc Common Mode Output Voltage (RX=, CD=*) 2.5 v
ViMB Differential Output Voltage Imbalance +40 mV
VSoED SQE Test Disable Voltage 0.3 A%
Vip Jabber Disable Voltage 1.5 Vee—2 A%
VsoBE SQE/Jabber Both Enabled Vee—0.5 Vv
ViBD LBDIS Disable Threshold Vee—-1 A%
ViBE LBDIS Enable Threshold 1 A%
Verx Common Mode Voltage (TX=) 3.5 v
Vain Common Mode Voltage (VIN+, VIN—) 1.65 A%
VREF Reference Voltage 2.35 2.45 2.55 A%
VRsc VREF Output Source Current 5 mA
Gamp Input Amplifier Gain 100 VIV
Visr Fiber Input Signal Range 2 1600 mVp_p
VsET External Voltage at Vrgapjy to Set Vry 0.5 2.7 \'%
VIor Input Offset (Vpc = VREF) 3 mV
VIRN Input Referred Noise (50 MHz BW) 25 uv
Rin Input Resistance V= 0.8 1.3 2.0 kQ
ITHADY Input Bias Current of VTgapy —200 200 MA
VirTV Threshold for Switching from Link Fail to Link Pass 5 6 7 mVp_p

Hysteresis of Link Fail to Link Pass 20 %
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AC Electrical Characteristics

Parameter Description Min. Typ. Max. Units
ITXNPW Transmit Turn On Pulse Width 10 20 40 ns
tTXFPW Transmit Turn—Off Pulse Width (TX to idle transitions) 500 2000 ns
tTXLP Transmit Loopback Startup Delay 400 ns
tTXODY Transmit Turn—On Delay 100 ns
tTXIDF Transmit Idle Frequency 0.85 1.25 MHz
tTXDC Transmit Idle Duty Cycle 45 55 %
tTXSDY Transmit Steady State Propagation Delay 15 50 ns
tTxI1 Transmitter Jitter Into 31 Q *1.5 ns
tRXSFT Receive Squelch Frequency Threshold 2.5 4.5 MHz
tRXODY Receive Turn—On Delay 150 ns
tRXFX Last Bit Received To Slow Decay Output 230 300 ns
tRXSDY Receive Steady State Propagation Delay 15 50 ns
tRXI Receiver Jitter *1.5 ns
tAR Differential Output Rise Time (RX+, CD=) 7 ns
tAF Differential Output Fall Time (RX+, CD=) 4 7 ns
tCPSQE Collision Turn—On Delay 300 ns
tSQEXR Collision Turn—Off Delay 650 ns
tcLF Collision Frequency 8.5 11.5 MHz
tCLPDC Collision Pulse Duty Cycle 45 50 55 %
tSQEDY SQE Test Turn—On Delay After Transmission 0.7 1.1 1.5 Hs
tSQETD SQE Test Duration 0.6 1.0 1.4 Ms
tjAD Jabber Activation Delay 20 26 32 ms
tJRT Jabber Reset Time Out 300 420 550 ms
tJISOE Delay From Outputs Disabled to Collision Oscillator On 100 ns
tLED RCV, CLSN, XMIT On Time 8 16 32 ms
tLLPH Low Light Present to LMON High 3 5 10 us
tLLCL Low Light Clear to LMON Low 250 750 ms
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