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The NB7VPQ701M is a 1.8 V single channel re−driver for USB 3.1

transmission cables, and inter−symbol interference (ISI). The

at the input receiver and de−emphasis on output

de−emphasis

driver de−emphasis for full USB 3.1 Gen 1 and USB 3.1 Gen 2

is set to perform the re−driver function.
The NB7VPQ701M comes in a small, ultra−thin 1.6 x 1.6 mm

Automatic LFPS De−Emphasis Control

Selectable Equalization, De−Emphasis, and Output Swing
Chip Enable Pin for Deep Power−Saving Mode
Hot−Plug Capable

This is a Pb−Free Device

(Pb−Free)

= Pb−Free Package



Differential input pair for 5 / 10 Gbps USB signals. Must be externally AC−coupled.

Sets output amplitude on the TX. 3−state input with integrated 250 k  pull−up and
pull−down resistors. Defaults to Mid when left open.

Sets equalizer gain on the RX. 3−state input with integrated 250 k  pull−up and pull−down

Sets the output de−emphasis. 3−state input with integrated 250 k  pull−up and pull−down

 pull−up resistor. Low to power down.

Differential output for 5 / 10 Gbps USB signals. Must be externally AC−coupled



De−emphasis Ratio

De−Emphasis Amount −4 dB −6 dB

−3 dB −5.5 dB −7.5 dB

−5.5 dB −7 dB −9 dB

Chip Disabled (Deep Power−Saving Mode)

TX−DE TX−DIFF−PP

UL 94 V−O @ 0.125 in

Over operating free−air temperature range (unless otherwise noted)

−0.3

−0.5

−0.3

−65

−40

Junction−to−ambient thermal resistance, 



Over operating free−air temperature range (unless otherwise noted)

Operating free−air temperature −40

DE = mid −3 dB

DE = mid −3 dB

DE = mid −3 dB

Deep Power−Saving 

 3−State LVCMOS Inputs (EQ, DE, OS) and 2−State LVCMOS Inputs (EN)

 High−level input voltage

 Mid−level input voltage

 Low−level input voltage

 Internal pull−up resistance

 Internal pull−down resistance

 High−level input current

 Low−level input current −20



 Over operating free−air temperature range (unless otherwise noted)

VRX−DIFF−pp AC−coupled, peak−to−peak

VRX−CM Common−mode voltage bias in the −

ZRX−DIFF
detected on TX+/TX−

ZRX−CM Common−mode input 
detected on TX+/TX−

ZRX−HIGH−IMP Common−mode input impedance

VTH−LFPS−pp

 Over operating free−air temperature range (unless otherwise noted)

VTX−DIFF−PP

ZTX−DIFF
tected on TX+/TX−

ZTX−CM Common−mode output impedance (DC)
tected on TX+/TX−

ITX−SC TX+ or TX− shorted to GND

VTX−CM Common−mode voltage bias in the −0.5

VTX−CM−ACpp AC common−mode peak−to−peak volt-

VTX−IDLE−DIFF− Tested with a high−pass filter

VTX−RXDET

20% − 80% of differential 

RF−MM  20% − 80% of differential 

diff−LH diff−HL  De−emphasis = −3 dB, OS = Low



, and measure when ZRX−DIFF

TJTX−EYE

EQ = Mid 6 dB, DE = High −5.5 dB

TJTX−EYE

EQ = Mid 6dB, DE = High −5.5 dB

−12

7. Measured at the ends of reference channel with a K28.5 pattern, VID = 1000 mVpp, −3.5 dB de−emphasis from source.



X” FR−4



X” FR−4

Figure 6. De−Emphasis 



TX−DE TX−DIFF−PP

Rx−

Tx−

When using a real−time oscilloscope to capture

single−ended

(LFPS) to implement functions like exiting low−power

USB−IF. In 



additional information on our Pb−Free strategy and soldering

www.onsemi.com/site/pdf/Patent−Marking.pdf
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