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Features

>500 Mbps (250 MHz) switching rates
Flow-through pinout simplifies PCB layout
Low Voltage Differential Signaling with output voltages
of£350mV into:
—100-ohmload (PI90LV047)
300ps typical differential skew
400ps maximum differential skew
1.7ns maximum propagation delay
3.3V power supply design
+350mV differential signaling
Bus-Pin ESD protection>10kV
Interoperable with existing S5V LVDS receivers
High impedance on LVDS outputs on power down
Conformsto TIA/EIA-644 LVDS Standard
Industrial operating temperature range (—40°C to +85°C)
Packages (Pb-free & Green Available):
—16-pin SOIC(S)
—16-pin TSSOP (L)

Block Diagram

PI190LVO047A

3V LVDS Quad Flow-Through
Differential Line Driver

Description

The PI9OLVO047A is a quad flow-through differential line driver
designed for applications requiring ultra-low power dissipation and
high data rates. This device is designed to support data rates in
excess of 400 Mbps (200 MHz) using Low Voltage Differential
Signaling (LVDS)technology.

The PI9OLV047A accept low-voltage TTL/CMOS input levels and
translates them to low-voltage (350 mV) differential output signals.

In addition, the driver supports a 3-state function that may be used

to disable the output stage, disabling the load current, and thus
dropping the deviceto anultralow idle power state of 13mW typical.
This device has a flow-through pinout for easy PCB layout.

The EN and EN inputs are banded together and control the 3-state
outputs.

The intended application of this device and signaling technique is
for point-to-point baseband (PI90LV047A) data transmission over
controlled impedance media.

PinConfiguration

Douti+ en 11 N~ 16 DouTi-
D|N1— D1
Dout1- Dint ] 2 15 [ ] DouT1+
Dine [ 3 14 |_] Douta+
DouTa+ Vee [ 4 13 [_] Doute-
Ding D2
DouTe- GND [] 5 12 [] Douts-
Dins [ ] 6 11 [_] Douts+
DouTss+ Ding [ ] 7 10 |_] DouTa+
Dins D3 o
DouTs- EN[] 8 9 | | Douts-
DouTa+ TruthTable
Ding D4
DouTs- Enables Input Outputs
EN EN DN | Dout+ | Dout-
L L H
EN —— H L or Open
_ H H L
EN—/™0
All other combinations of ENABLE mnputs | X zZ Z
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PI90LVO47A
3V LVDS Quad Flow-Through
Differential Line Driver
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Absolute Maximum Ratings

Supply Voltage (V) «veeverveeeeneeieeieieeiene e -0.3Vto+4V
Input Voltage (D) .......... s —0.3Vto(Vcc+0.3V)
Enable Input Voltage (EN,EN) ................... —0.3Vto(Vcc+0.3V)
Output Voltage (Dour+,DOUT.) «veereervereervenieeneenns —0.3Vto+3.9V
Short Circuit Duration

(DOUTHDOUTL) wovverermrenireieniieienieeie e Continuous
Maximum Package Power Dissipation @ +25°C

M PacKage ...cceovveeeieiieiieeiieieecee e 1088 mW

MTC Package .....cceevveieieieiieieeiieeee e 866mW

Derate M Package .........ccoeevvevennen. 8.5mW/°Cabove+25°C

Derate MTC Package .........ccccoeenee.e. 6.9mW/°Cabove+25°C
Storage Temperature Range ..........cccceeveenennee. —65°Cto+150°C

Electrical Characteristics

Lead Temperature Range
Soldering (4 S€CONdS) ....ccvvvveervieieiieieiieieeee e +260°C
Maximum Junction Temperature ...........cccceecveveeevereeeneenne. +150°C
ESDRating(19
(HBM, 1.5kW, 100PF) .ccveeuiiiiiniinininieneneneeeeeceeen 210kV
(EIAT, OW,200DF) .ot >1200V

Recommended Operating Conditions

Min  Typ Max Units
Supply Voltage (V) +30 433 +36 V
Operating Free Air Temperature (T,) —40 +25 +85 °C

Over supply voltage and operating temperature ranges, unless otherwise specified@34).

Symbol Parameter Test Conditions Pin Min. | Typ. | Max. | Units
Vop1 | Differential output voltage magnitude 250 310 | 450 | mV
Change in Magnitude of Vgp; for
AVop complementary output states ! 35| Imv]
Vos Offset Voltage Ry = 100 ohms (LV047A) Dout- | 1.125 1.2 | 1.375 Vv
AV Change in magnitude of Vg for See Figure 1 Dour+ 1 25 | 1l
os complementary output states m
Vou | Output high voltage 1.33] 1.6
VoL |Output low voltage 0.90 | 1.02 v
Viu Input high voltage 2.0 Vee
ViL Input low voltage Dig GND 0.8
Iig Input high current Vin = Vecoor 2.5V EN, 20 2 +20 LA
Iu | Input low current Vix - GND or 0.4V ENUio | 2 | +10 | pa
Ver | Input clamp voltage I = -18mA -1.5 | 0.8 v
Enabled, D]N = Vcc,
Ios |Output short circuit current(!!) Dours = OV -42 | -10
or DIN = GND, DOUT— =0V mA
Differential output short circuit
Iosp current(D Enabled, Vop =0V Dout 42| -10
Vour = OV or 3.6V, V. Pour:
OouT = or 5.0V, Vcc =
Iorr | Power-off leakage OV or Open -20 +1 +20 "
EN = 0.8V and EN =2.0V,
- ’ - + +
loz Output 3-State current Vour = OV or Vec 10 1 10
No load supply current drivers _
ICC enabled DIN = VCC or GND 4.0 8.0
Loaded supply current drivers Ry = 100 ohms, (all channels)
leer enabled Dy = Ve or GND (all inputs) Vee 20 30 mA
I No load supply current drivers Din = Ve or GND, 29 2.0
CCZ | disabled EN = GND, EN = V¢ ' ‘
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Switching Characteristics
Vee=+3.3V£10%, To=-40°CG9.12)

Symbol Parameter Test Conditions Min. Typ. Max. Units
tPHLD Differential Propagation Delay High to Low 0.5 0.8 1.9
tPLHD Differential Propagation Delay Low to High 0.5 1.2 1.9
tSKD1 Differential Pulse Skew tpprp tpLmp ®) 0 0.3 0.4
tskD2 Channel-to-Channel Skew® Ry = 1000hms (LV047) 0 0.4 0.5
Cp= 15pF
tSKD3 Differential Part-to-Part Skew!”) (Figures 2 and 3) 0 1.0
tSKD4 Differential Part-to-Part Skew®) 0 1.2
tTLH Rise Time 0.5 1.5
tTHL Fall Time 0.5 1.5
tpHz Disable Time High to Z 5
tpLz Disable Time Low to Z 5
Ry = 1000hms (LV047)
tpzi Enable Time Z to High CL= I5pF 7
(Figures 4 and 5)
tpzL Enable Time Z to Low 7
fvax Maximum Operating Frequency a4 MHz
Notes
1. “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. They are not meant to imply
that the devices should be operated at these limits. The table of “Electrical Characteristics” specifies conditions of device operation.
2. Current into device pins is defined as positive. Current out of device pins is defined as negative. All voltages are referenced to ground except:
VODI andAVODl.
3. All typicals are given for: Vee =+3.3V, Tp =+25°C.
4. The PI9OLVO047A is a current mode device and only functions within datasheet specifications when a resistive load is applied to the driver
outputs typical range is (90 ohms to 110 ohms).
5. tskpi |teurp — terup | is the magnitude difference in differential propagation delay time between the positive going edge and the negative going
edge of the same channel.
6. tskpz is the Differential Channel-to-Channel Skew of any event on the same device.
7. tskps, Differential Part to Part Skew, is defined as the difference between the minimum and maximum specified differential propagation
delays. This specification applies to devices at the same V¢ and within 5°C of each other within the operating temperature range.
8. tskpa, part to part skew, is the differential channel-to-channel skew of any event between devices. This specification applies
to devices over recommended operating temperature and voltage ranges, and across process distribution. tsgps is defined as
[Max — Min| differential propagation delay.
9. Generator waveform for all tests unless otherwise specified: f=1 MHz, Zp = 50 ohms, t, <1 ns, and t¢ <Ins.
10. ESD Ratings:
HBM (1.5 kohms, 100pF) =10kV
EIAJ (0 ohm, 200pF) =1200V
11. Output short circuit current (Ips) is specified as magnitude only, minus sign indicates direction only.
12. Cp includes probe and jig capacitance.
13. All input voltages are for one channel unless otherwise specified. Other inputs are set to GND.
14. fyax generator input conditions: t = t¢ <Ins (0% to 100%), 50% duty cycle, 0V to 3V.

Output Criteria: duty cycle = 45%/55%, Vop >250mV, all channels switching.
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Parameter Measurement Information

Dout+
y RL/2
cc—0
o CalZ)
GND——oO
R./2
\ 4 O J__

Driver ENABLED

Figure 1. Driver Vop and Vs Test Circuit

CL
—i/
- Dout+
Generator Din RL
50Q _
i ODourt-

" Driver ENABLED c|L_-|,—

Figure 2. DriverPropagation Delay & Transition Time Test Circuit

3V
1.5V 1.5V
DN ov
—>| tpLHD |<€— tpHLD [€—
DouTt- / / Von
> 0V Differential >\0V
DouT+ Vou
[ 80% 80%-\
DDIFF Z oV oV
VDIFF = Dout+ — Dout-
20% 20%
—>»| |<€<—tnn —> oL
Figure 3. Driver Propogation Delay and Transition Time Waveforms
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Parameter Measurement Information (continued)

Generator

Figure 4. Drive 3-State Delay Test Circuit

EN When EN = GND or OPEN 3V

1.5V / 1.5V

\ 3V
o 1.5V A N 1.5V
EN When EN =Vcc ov

—>| |«—tPHZ tPZH —| |
Dout+ When Dy =Vce VoH
DouT— When Dy = GND _\ /
< 50% 50%
\ / 1.2V
1.2V
50% N\ 50%
DouTt+ When Dy = GND J \— VoL
DouTt-When D)y =Vce — e—tpPLZ tpzL —~| (-

Figure5. Driver 3-State Delay Waveform

Typical Application

Enable
Any LVDS Receiver
QI
Data Input % (D)ﬁiaut
—O p

1/4 PI90LV047A

Figure 6. Point-to-Point Application
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Packaging Mechanical: 16-Pin SOIC (W)

PI90LVO47A
3V LVDS Quad Flow-Through
Differential Line Driver
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Packaging Mechanical: 16-Pin TSSOP (L)
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Ordering Information

PI90LVO47A
3V LVDS Quad Flow-Through
Differential Line Driver

Ordering Code Package Code Package Type
PI9OLVO47AW W 16-pinSOIC
PISOLV047AWE W Pb-free & Green, 16-pin SOIC
PI90OLV047AL L 16-pin TSSOP
PI9OLVO47ALE L Pb-free & Green, 16-pin TSSOP
Notes:

1. Thermal characteristics can be found on the company web site at www.pericom.com/packaging/

2. E =Pb-free and Green
3. X =Tape and reel

Pericom Semiconductor Corporation ¢ 1-800-435-2336 ¢ www.pericom.com
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