	[bookmark: _Hlk66709330]Waiver No:
ALT INTERNAL USE
	Requester: 
 Fii

	Model / Hardware Version / Software Version :
Model: BFX-UA300
PCBA revision: v115
Software version:

	Title: Waive the USB3.0 hot-plug detect test issue in VS-550 platform

	Request Date: 2021/06/21

Expiration Date: (Options)

	Expiration Notes:(Options)


	Related Specification:
No related specification

	Problem Description
After booting, insert the USB sticker by using specific model (ex. Kingston 32GB, DataTraveler 100 G3 3.0) and the memory stick will be not detected. And then try to unplug and plug several time, but it is still not detected


	Technical Impact / Limitation:
1. Fii have performed the USB2.0/3.0 SI & drop test, and got pass result. Based on the previous experience, it gives us enough confidence on the stability of the product
2. Fii have provided SoC block diagram and USB signal switch schematics to Synaptics HW FAE Xiaomin review. And there is no any problem be found.



	Customer or User Impact:
The USB3.0 hot-plug detection failure rate is about 1%


	Proposed Resolution:  
Solution: Pull down 10K resistor for the enable pin of USB3.0 power switch + 22uF*3 + register value of 0xF7A2503C[5:1] applied from 0X10 to 0x0A
Verification result tested by Fii SQA & RD
· DUT1: failure rate 2/200
· DUT2: failure rate 3/200
· DUT3: failure rate 0/200


	Evidence / Vender report / Remarks:  
(Options)
1. Attach USB3.0 SI report and drop & overload test report.


 


2. [bookmark: _GoBack]Attach vendor Synaptics’s comment
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BFX-UA300 EVT2 USB_5V drop/overload Test

Hardware Unit Test Report

USB_5V drop/overload Test

Hardware version FW version Sample No. eMMC Flash P/N
EVT2 BFX_UA300-userdebug 10 QT S/N: YUHOYH9 KLM8G1GETF-B041
19.521.1

1. Power Test Setup
The measure test point is USB_5V at USB2.0 port (J19) and USB3.0 port (CJ1) can be measured by
E-loader and Oscilloscope.
E-loader: Chroma 6312463102
Oscilloscope: TDS5054B
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BFX-UA300 EVT2 USB_5V drop/overload Test
2. Test Condition

Overload test:

Chroma E-loader is setup to USB_5V (USB2.0 port and USB3.0 port) for test drop/overload test.
See the below circuit as USB_5V to USB connector. USB_5V is designed as 0.5A and 0.9A output for
USB output power. The current limit resistors are 47Kohm of USB2.0 port and 22.1Kohm of USB3.0

port.
Drop test:

USB 2.0 available current is 500mA, USB 3.0 is 900mA. Here will test for 500mA and 900mA to

test the voltage drop in 5%, i.e., 4.75V~5.25V.
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Design Current Limit (mA) ezt l;ll.‘Lg'Value Rl;/: LT:’;:E} Ac:::;i:;ils
125 20354 205 124 11
200 127215, 127 20034
300 85:810 845 301.10
400 63.608 63.4 401.31
500 51.886 51.1 497.91
600 42 405 422 602.91
700 36.347 36.5 69707
800 31.804 316 805.16
900 28270 28 908.68
1000 25.443 255 997.76
1400 23.130 232 1096.68
1200 21.203 21 1211.57
4300 19.572 19.6 1298 11
1400 18.174 18.2 1397.97
1500 16.962 16.9 1505.50
1600 15.902 15.8 1610.32
1700 14 966 15 1696.20
2000 12.722 127 2003.39
2600 9.788 9.76 2606.86
3760 B.767 6.81 3736.12

Add loader from OA to 1.2A, and check the voltage drop and current cut-off point. The test result

is as Item3 Result and Picture.
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3. Result and Picture

Power Rail IC / MOSFET P/N Spec Measurement | Result Picture | Result
point Pass/Fail
USB3.0 Port USB_5V overload FP6861E-A1S6CTR 1.151A 1, 1.138A Fig. 1
pin 1and 4
USB_5V 2.0 drop 1,
FP6861E-A1S6CTR 4.75V 5.108V Fig. 2
[S00mA loader] pin 1and 4
USB_5V 3.0 drop 1,
FP6861E-A1S6CTR 4.75V 5.088V Fig. 3
[900mA loader] pin 1and 4
USB2.0 Port USB_5V overload FP6861E-A1S6CTR 0.541A J19, 0.511A Fig. 4
pinland 4
USB_5V 2.0 drop J19,
FP6861E-A1S6CTR 4.75V 5.104V Fig. 5
[S00mA loader] pinland 4
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Fig. 1: USB3.0 port: USB_5V overload

Fig. 2: USB3.0 port: USB_5V V.S 500mA load
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Fig. 3: USB3.0 port: USB_5V V.S 900mA load

Fig. 4: USB2.0 port: USB_5V overload
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Fig. 5: USB2.0 port: USB_5V V.S 500mA load
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. Xiaomin Luo May 20, 2021, 1:53 AM &

Hi Tom,

I don't see any problem from the schematic. thanks.
o tom.cr.lee May 19, 2021, 8:57 PM
Hi, Lonnie
I attached SoC block(USB block) schematics and USB singal switch. Please see attached.
Thanks !

Tom
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TekExpress USB 3.1 Report

Test Report
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Execution and Setup Information

DUT ID DUTO0O01 Suite Host
Date/Time 2021-05-10 14:30:53 Scope Model DPO71604C
Connector Type Standard Scope Serial Numer B110695
Test Point Compliance (TP1) - Far End Scope F/W Version 7.6.0 Build 7
DPOJET Version "7.1.2.38" SPC Factory:S/W Calibration PASS;PASS

TekExpress Version

USB:6.1.0.42 (CodeDrop)
Framework:4.0.2.213

SigTest Version 3.2_8

Total Execution Time 7 Minutes 24 Seconds
Toggle Tool AWG7122C
Acquisition Mode Live

Over All Test Result Pass

DUT COMMENT:

General Comment - USB3.1

DUT

Ul-Unit Interval
Measurement : . _ . -
Details Generation Method Measured Value Test Result Margin Low Limit High Limit
494.697 fs &
Ul-Unit Interval Gen1 DPOJET 200.435 ps Pass s 199.94 ps 201.06 ps
625.303 fs
480.000 fs &
Ul-Unit Int | Gen 1 USB-IF 200.420 P 199.94 201.06
nit Interva en ps ass 640.000 fs ps ps
COMMENTS
VTx-Diff-PP-Differential PP Tx voltage swing
Measurement . . . . o
Details Generation Method Measured Value Test Result Margin Low Limit High Limit
Vx-Diff-pp- 227.564 mV &
Differential PP Tx | Gen 1 DPOJET 327.564 mV Pass 100.0 mV 1.2V
. 872.436 mV
voltage swing
COMMENTS
TCDR_Slew_Max-Maximum Slew Rate
Measurement . . . . o
Details Generation Method Measured Value Test Result Margin Low Limit High Limit
TCDR_Slew_Max-
Maximum Slew Cen 1 DPOJET 4.342 ms/s Pass 5.658 ms/s N.A 10.0 ms/s
Rate
COMMENTS
Rj-Tx random jitter-Dual Dirac
Measurement . . . . o
Details Generation Method Measured Value Test Result Margin Low Limit High Limit
Rj-T d
_,J xran orln Gen 1 DPOJET 1.556 ps Pass 1.714 ps N.A 3.27 ps
jitter-Dual Dirac
Rj-T d
_,J X ran orln Gen1 USB-IF 1.589 ps Pass 1.681 ps N.A 3.27 ps
jitter-Dual Dirac
COMMENTS
Mask Hits
Measurement X . - . -
Details Generation Method Measured Value Test Result Margin Low Limit High Limit
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Mask Hits Gen 1 DPOJET 0.000 Pass 0.000 N.A
Mask Hits Gen 1 USB-IF 0.000 Pass 0.000 N.A
COMMENTS
TSSC-Freg-Dev-Max
Measurement . . L . L
Details Generation Method Measured Value Test Result Margin Low Limit High Limit
TSSC-Freq-Dev- -4.307 kppm 992.764 ppm &

Gen 1 DPOJET P -5.3k -3.7 k
Max (Max) en ) (Max) ass 607.236 ppm ppm ppm
TSSC-Freq-Dev- -4.340 kppm 959.954 ppm &

Gen 1 DPOJET P -5.3k -3.7 k
Max (Min) en ) (Min) ass 640.046 ppm ppm ppm
COMMENTS
TSSC-Freg-Dev-Min
Measurement ) ) . . L
Detail Generation Method Measured Value | Test Result Margin Low Limit High Limit

etails

TSSC-Freq-Dev- 302.005 ppm &

Gen 1 DPOJET 2.005 M P -300.0 300.0
Min (Max) en ) ppm (Max) | Pass 297.995 ppm ppm ppm
TSSC-Freq-Dev- -10.016 ppm 289.984 ppm &

Gen 1 DPOJET P -300.0 300.0
Min (Min) en ) (Min) ass 310.016 ppm ppm ppm
COMMENTS
TSSC-Mod-Rate - SSC Modulation rate
Measurement . . L . L
Details Generation Method Measured Value | Test Result Margin Low Limit High Limit
TSSC-Mod-Rate -

oc-nate 1.432 kHz &
SSC Modulation Gen 1 DPOJET 31.432 kHz Pass 30.0 kHz 33.0 kHz
1.568 kHz

rate
COMMENTS
TSSC-USB Profile
Measurement . . L . L
Details Generation Method Measured Value | Test Result Margin Low Limit High Limit
TSSC-USB Profile | Gen 1 DPOJET 200.444 ps Pass 200.444 ps Os N.A
COMMENTS
TJ-Tx total jitter-Dual Dirac at 10E-12 BER
Measurement ) ) L . L
Details Generation Method Measured Value Test Result Margin Low Limit High Limit
T)-Tx total jitter-
Dual Dirac at Gen 1 DPOJET 45.391 ps Pass 86.609 ps N.A 132.0 ps
10E-12 BER
TJ-Tx total jitter-
Dual Dirac at Gen 1 USB-IF 46.065 ps Pass 85.935 ps N.A 132.0 ps
10E-12 BER
COMMENTS
DJ-Tx deterministic Jitter-Dual Dirac
Measurement . . - . L
Details Generation Method Measured Value Test Result Margin Low Limit High Limit
DJ-Tx
deterministic Gen 1 DPOJET 23.298 ps Pass 62.702 ps N.A 86.0 ps
Jitter-Dual Dirac
DJ-Tx
deterministic Gen 1 USB-IF 23.717 ps Pass 62.284 ps N.A 86.0 ps
Jitter-Dual Dirac
COMMENTS |
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Eye Height - Transmitter Eye Mask
Measurement ) . . . o
Detail Generation Method Measured Value Test Result Margin Low Limit High Limit
etails
Eye Height -
cye Height 114.685 mV &
Transmitter Eye GCen1 DPOJET 214.685 mV Pass 100.0 mV 1.2V
U — 985.315 mV
Mask
Eye Height - 103.523 mV &
T itter E 1 B-IF 203.52 \% P ’ 100. \% 1.2V
ransmitter Eye Gen us 03.523 m ass 996.477 mV 00.0 m
Mask
COMMENTS
Width@BER
Measurement . . - . -
Details Generation Method Measured Value Test Result Margin Low Limit High Limit
Width@BER Gen1 DPOJET 146.321 ps Pass 78.321 ps 68.0 ps N.A
Width@BER Gen 1 USB-IF 153.935 ps Pass 85.935 ps 68.0 ps N.A
COMMENTS
LFPS Duty Cycle
Measurement . . o . o
Details Generation Method Measured Value Test Result Margin Low Limit High Limit
LFPS Duty Cycl 10.111 % & 9.889
UV YEE | Gen DPOJET 50.111 % (Max) | Pass ° 40.0 % 60.0 %
(Max) %
N.A N.A N.A N.A N.A N.A N.A N.A
LFPS Duty Cycl 9.732 % & 10.268
> PUY RV Gen DPOJET 49.732 % (Min) | Pass ° 40.0 % 60.0 %
(Min) %
LFPS Duty Cycl 10.229 % & 9.771
U EYEE 1 Gen USB-IF 50.229 % (Max) | Pass ° 40.0 % 60.0 %
(Max) %
LFPS Duty Cycl 10.070 % & 9.930
> PUY RV Gen USB-IF 50.070 % (Min) | Pass ° 40.0 % 60.0 %
(Min) %
COMMENTS
LFPS Fall Time
Measurement ) . . . o
Details Generation Method Measured Value Test Result Margin Low Limit High Limit
LFPS Fall Time Gen 1 DPOJET 316.040 ps Pass 3.684 ns N.A 4.0 ns
LFPS Fall Time Gen 1 USB-IF 336.844 ps Pass 3.663 ns N.A 4.0 ns
COMMENTS
LFPS Rise Time
Measurement ) . . . o
Details Generation Method Measured Value Test Result Margin Low Limit High Limit
LFPS Rise Time Gen 1 DPOJET 302.848 ps Pass 3.697 ns N.A 4.0 ns
LFPS Rise Time Gen 1 USB-IF 331.193 ps Pass 3.669 ns N.A 4.0 ns
COMMENTS
LFPS TPeriod
Measurement ) . . . o
Detail Generation Method Measured Value Test Result Margin Low Limit High Limit
etails
LFPS TPeriod 20.024 ns &
ero Gen 1 DPOJET 40.024 ns (Max) Pass ns 20.0 ns 100.0 ns
(Max) 59.976 ns
LFPS TPeriod 19.603 ns &
i eroe Gen 1 DPOJET 39.603 ns (Min) | Pass 60397 :z 20.0 ns 100.0 ns
LFPS TPeriod 20.025 ns &
(Max) ero Gen 1 USB-IF 40.025 ns (Max) Pass 59 975 :z 20.0 ns 100.0 ns
LFPS TPeriod 19.507 ns &
i eroe Gen 1 USB-IF 39.507 ns (Min) | Pass 60205 :z 20.0 ns 100.0 ns
COMMENTS |
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LFPS Vcm-AC
Measurement ) ) L . L
Details Generation Method Measured Value | Test Result Margin Low Limit High Limit
LFPS Vcm-AC Gen 1 DPOJET 72.049 mV Pass 27.951 mV N.A 100.0 mV
LFPS Vcm-AC Gen 1 USB-IF 72.000 mV Pass 28.000 mV N.A 100.0 mV
COMMENTS
LFPS Vtx-DIFF-PP
Measurement ) ) L . L
Detail Generation Method Measured Value | Test Result Margin Low Limit High Limit
etails
LFPS Vtx-DIFF-PP 920.000 mV 120.000 mV &
X Gen 1 DPOJET m Pass m 800.0 mV 1.2V
(Max) (Max) 280.000 mV
LFPS Vtx-DIFF-PP 108.000 mV &
Gen 1 DPOJET 908.000 mV (Min)| P 800.0 mV 1.2V
(Min) en ) mv (Min)) Pass 292.000 mV m
LFPS Vtx-DIFF-PP 920.000 mV 120.000 mV &
Gen 1 USB-IF P 800.0 mV 1.2V
(Max) en (Max) ass 280.000 mV m
LFPS Vtx-DIFF-PP 108.000 mV &
Gen 1 USB-IF 908.000 mV (Min)| P 800.0 mV 1.2V
(Min) en mV (Mim) Pass 292.000 mV m
COMMENTS
LFPS TBurst
Measurement . . L . L
Details Generation Method Measured Value | Test Result Margin Low Limit High Limit
610.212 ns &
LFPS TBurst (Max)| Gen 1 DPOJET 1.210 us (Max) Pass 600.0 ns 1.4 us
189.788 ns
; : 550.792 ns &
LFPS TBurst (Min) | Gen 1 DPOJET 1.151 us (Min) Pass 600.0 ns 1.4 us
249.208 ns
660.720 ns &
LFPS TBurst (Max) | Gen 1 USB-IF 1.261 us (Max) Pass ns 600.0 ns 1.4 us
139.280 ns
) ) 647.440 ns &
LFPS TBurst (Min) | Gen 1 USB-IF 1.247 us (Min) Pass 600.0 ns 1.4 us
152.560 ns
COMMENTS
LFPS TRepeat
Measurement . . - . L
Details Generation Method Measured Value Test Result Margin Low Limit High Limit
LFPS TR t 6.016 us & 1.984
eped Gen 1 DPOJET 12.016 us (Max) | Pass us 6.0 us 14.0 us
(Max) us
LFPS TR t 5.988 us & 2.012
> nepea Gen 1 DPOJET 11.988 us (Min) | Pass us 6.0 us 14.0 us
(Min) us
LFPS TR t 6.003 us & 1.997
eped Gen 1 USB-IF 12.003 us (Max) | Pass us 6.0 us 14.0 us
(Max) us
LFPS TRepeat . 5.998 us & 2.002
) Gen 1 USB-IF 11.998 us (Min) Pass 6.0 us 14.0 us
(Min) us
COMMENTS
Rj(CPO)
Measurement ) ) L . L
Detail Generation Method Measured Value | Test Result Margin Low Limit High Limit
etails
Rj(CPO) Gen 1 DPOJET 2.196 ps - N.A N.A N.A
COMMENTS
TJ(CPO)
Measurement . . - . L
Details Generation Method Measured Value Test Result Margin Low Limit High Limit
TJ(CPO) Gen 1 DPOJET 54.486 ps - N.A N.A N.A
COMMENTS |
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Back to Setup Information

Ul-Unit Interval

CPO waveform
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Y Voltage Mask Hits1: Eye Diagram #*Time

S00m*

EOOm*

400m

200m

o

-200m

-400m*

Eye: All Bitz
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Mask: USB_3_0_Rx_PMormative.msk
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Eye Height - Transmitter Eye Mask

Eye Height - Transmitter Eye Mask

Y Voltage Height1: Eye Diagram #*Time
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Eye Diagram
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LFPS Duty Cycle

LFPS waveform
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