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A\ What is PPS?

AENEAS

2.9.2 Programmable Power Supply (PPS) Charging Models

USB Power Delivery includes support for Programmable Power Supply (PPS) charging using a set of defined standard
Voltage ranges. With current up to the limit of the Source’s and cable’s Advertised capacity. Additionally, when

operating in SPR mode the current is also limited by the Operating Current in the Request message.

The standard Voltage ranges available in the Standard Power Range (SPR) for PPS are summarized in Table 2-2.

Table 2-2 PPS Voltage Power Ranges

Available Min Max
Current Prog Voltage Voltage PDP Range

3A 5V Prog 3.3V 5.9V 15 -60W
9V Prog 3.3V 11V
15V Prog 3.3V 16V
20V Prog 3.3V 21V

5A! 20V Prog 3.3V 21V 60 — 100W

1 Requires 5A cable.

USB PD 3.1 SPEC: USB_PD_R3_1 V1.6 2022-10.pdf


簡報者
簡報註解
2017年，USB-IF協會在 USB PD 3.0 （USB Power Delivery 3.0）中加入「可編程電源」PPS (Programmable Power Supply) 作為USB PD 3.0（USB Power Delivery 3.0）的快速標準可選功能。�PPS 快充是 USB-C 設備最先進的充電技術，能使輸出電壓有更寬的調節範圍，根據充電設備的狀態「動態調整輸出電壓及電流」。該技術同時能降低充電過程中的轉換損耗，提高充電效率。
�2017/1 USB協會在USB PD 3.0的規範上，加了PPS協議。這個協議讓高通的QC, MTK的PE+,OPPO的VOOC等快充標準，將來可以透過PPS，兼容於USB協會定義的USB PD。�
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6.4.1.2.5 Augmented Power Data Object (APDO)

These APDOs are used primarily for Sink Directed Charge of a Battery in the Sink. When applying a current to the

Battery greater than the cable supports, a high efficiency fixed scaler May be used in the Sink to reduce the cable
current.

The Voltage fields define the output Voltage range over which the power supply Shall be adjustable in|20mV/|steps in
SPR PPS Modejand 100mV steps in EPR AVS Mode. The Maximum Current field contains the current the

Programmable Power Supply Shall be capable of delivering over the Advertised Voltage range. See Section 7.1.3 for
the electrical requirements of the power supply.

USB PD 3.1 SPEC: USB_PD_R3_1 V1.6 2022-10.pdf
APDO 15 PPS R[5, EEALIE—E&EREAEERL
RIERLA 36W S, EEMEKSZIE PPS (Optional), RIFES:

(1) Fixed PDO: 5V@3A, 9V@3A, 15V@2.4A
(2) APDO: 3.3V ~ 11V (9V Prog)@3A, 3.3~16V (15V Prog)@2.4A
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Do Not Support PPS UART TX
CC1 & CC2

: ; ; >
Deliver power information System

PD communication UART RX
VCC Sonix DCDC EN
SNPD1714HJG -
USB PD Controller
lVBUS_CTRL
\ 4
Vsys 12V
65W Nch MOSFET —~SEEMMEEEN . Conyerter d

PD Adapter

Vbus 20V

Step1: CC pin Communication.
SNPD1714HJG get PD adapter profile table (Not support PPS).
Step2: PD Adapter provides 20V (by SNPD1714HJG H/W setting).



A\ USB PD Solution (60W) AENEAS

Support PPS UART TX
ceracee Deliver power information and PPS commands System
PD communication and UART RX
PPS request ) ) ) )
) The relative registers will be defined
Sonix DCDC EN in the latest application note V2.3.
SNPD1714HJ)G =
USB PD Controller
l VBUS_CTRL
\ 4
65W Vsys 12V

PD Adapter

Nch MOSFET oo 4 Buck Converter

Vbus 14V

Step1: CC pin Communication.
SNPD1714HJG get PD adapter profile table (Support PPS).
Step2: PD Adapter provides 20V (by SNPD1714HJG H/W setting).
Step3: SNPD1714HJG get PPS requirement from system by UART I/F.
Step4: SNPD1714HJG requests PPS voltage to PD adapter by CC pins.
Step5: PD Adapter provides specific voltage (ex: 14V) to improve the power efficiency.



Flow Chart including PPS AENEAS

PCSR (1Byte)

Table 4-18. PCSR Function table

Check pattern 06H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
PCSR | SPPS PPSS || PPSEN - - - - -
0101b RIW R R RIW - - B B -
Default 0 0 0 - - _ - -
Direct Veus mode
Bit5: PPSEN: Enter PPS control bit.
0 = Disable.
o
System send PCSR (Bit 5=1) or 1= Enable.
Receives PVSR to PPS control
PCSR (Bit5 =1) PVSR (2 Byte)
DCDC Converter mode or PYSR data
Table 4-16. PVSR1 Function table
v Check pattern 04H Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit 1 Bit 0
PVSR1 l - - - l VPPS10 | VPPSS | VPPS8
0101b RIW - - - B R RIW RAW RIW
Transmits Reject to the No incIAug?rfgteF:FS Check adapter Default - - - - - 0 m 0
system -
= function support PPS Bit [2:0] Set PPS voltage bit [10:8] in 11-bit resolution.
Check adapter
Yes Table 4-17. PVSRO Function fable
support PVSR voltage Check pattern 05H Bit7 Bit 6 Bit5 Bitd Bit 3 Bit2 Bit1 Bit 0
v PVSRO | VPPS7 | VPPSE | VPPS5 | VPPS4 | VPPS3 | VPPS2 | VPPS1 | VPPSO
Adapter suppori,_ Y28 ,|  Transmits ACPT to the 0107b RW RW RW RIW RMW RW RIW RW RW
PSR request system Default 1 1 1 1 1 0 1 0
Bt [7:0]: Set PPS voltage bit [7:0] in 11-bit resolution. The range of voltage is between 3.3V to 21V. The voltage in 0.02V
increments.
¥ Receives 000 000D 0000b ~ 000 1010 0100b > NA
Change PVSR 5 =
g Enter PPS state PCSR Bit 5 <0 000 1010 0101b = Vaus = 3.3V.
. 000 1010 0110b > Vaus = 3.32V.
System send * System send PCSR (Bit 5=0) B #
PVSR to Change to PPS control 000 1111 1010b -> Vaus = 5V. (Default)
Source voltage
Transmits Reject to the
> system 100 0001 1010b = Vaus = 21V.
100 0001 1011b ~ 111 1111 1111b = NA

Figure 36 The Flow Chart of SNPD1714HJG Enter or Leave PPS State




A\ Transmitter of Successful Negotiation

AENEAS

< 200us < 200us < 200us < 200us < 200us :
~RVR P 1 . _RMCR A - PCSR P R
UTXD smll_ln%n D‘Dll_lﬂ 1 |ston|  foat| 0 o!nFln of1]1 s 51arto|_1|:| 0 n|1_|0 1 jstop| ot 0 0] 1 1|1 10;05.“ start| 151 al:lofr]o e Strv{n-ioo olo oin. jim,
VS . - . — | L ! - - !
«o Address byte w . Databyte , « Address byte w: « Databyte «s Address byte « Data byte
< 200us < 200us < 200us < 200us < 200us < 200us
Vow o RVH _'_$_(_ ] 5_‘_ RVL . . RMC i
ftatl 1 Qoo (o1 o Fl ] F forarel O Q201 | 1O 2!1] 0 Start| F alof1fo Fl 0 fseop Gtart] O f 1 (1 11 Q0|0 O op EHJ 1 l1flo|ofarfof1fofte S!-“tl 1 | a | 1 | o1 1o o |Stnn
W55 = L ’ el L I L
wsAddress byte w: .. Databyte ., «s Address byte w. Data bvte w. wo Address byte w- «  Data byte «-
RVR < 200us < 200us RM CR < 200us < 200us PCSR = EOCIus‘_ < 200us RVH AR « 200us < 200us RVLAR < 200us < 200u RM CAR < 200w
UTXD < OHAL S+ 8 St OAZ >+~ 0BC - 0w - B T g 5 R g M e
Address byte Data byte Address byte Data byte Address byte Data byte Address byte Data byte Address byte Data byte Address byte Data byte

Figure 4-2 SNPD1714HJG Transmits RVR, RMCR, PCSR, RVHAR, RVLAR, and RMCAR Data to System

RxINFErkithaziE, BXE6ZEEFIARR, F100msE—X, HE10iX

Sovameter | omapton | e

RVR
RMCR

PCSR
RVHAR
RVLAR
RMCAR

PDO RYEE
PDO KIS KEiR
PPSE:f, (PPS BSEg, PD controller AXEE, adapter 2B ZIEPPS)
APDO HIZRAEE
APDO BVER/NERE
APDO HIEKER

Read voltage of PD’s Power Data Object
Read maximum current of PD’s Power Data Object
PPS function control setting
Read maximum voltage of Adjustable Power Data Object
Read minimum voltage of Adjustable Power Data Object

Read maximum current of Adjustable Power Data Object
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Check voltage power ranges of the PD adapter

PD3.0 PPS 45W adapter

PPS voltage power range: 3.3 - 16.0V 3A




A\ SNPD1714HJG Sink PPS Function Test -2  4rye4s

o

UART control board

VBUS :f'PS voltage

Function of the setting buttons

B1 : To decrease VBUS voltage (0.1V/step)
B2 : To increase VBUS voltage (0.1V/step)

B3 : To change VBUS voltage step by step
(3.3V, 5V, 9V, 12V, 15V and 21V)
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Q1. BHEFZEEIR (PPS) Sk&ARIR?
Al. BTIRUSEEIGEHERIFA Vin £4518i% Buck converter,

Q2. 5[ USB-PD B2 A EHHFEREE?
A2. HRHRIZESEE Source 1 Sink EFEHFFR, USB 2 AItHIEREMHRIE (Interoperability test),

Q3. UART SEEEZV?
A3. UART EERFEZEPull highZIZZFAIUARTEEEIR], AEZHINZE.

UART
Rex= Rox=
10KQ) 10KQ
System
Y ™ URXD

J SNPD1714HIG
UTXD

RX




A QA AENEAS

Q4. UART baud rate E&/1”?
A4. 57600bps, application note P20 B FiA.

Q5. INZIE 12C, EFH UART [ pin (QCD+, QCD-)?
A5. ARpin,
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USB it iR ERYit:RalsAHe

PD Merged Test Specification: Source Power Test:

* GRL USB-PD-C2 * QuadraMAX

» Ellisys Explorer 350

* MQP-PDT Battery Charging 1.2 Compliance Test:
 LeCroy Voyager M310P * MQP-PET

Type-C Functional Test: PD 3.0 Test:

» Ellisys Explorer 350 * GRL USB-PD-C2

 LeCroy Voyager M310P » Ellisys Explorer 350

* GRL USB-PD-C2 * MQP-PDT

 LeCroy Voyager M310P

Interoperability Test:
» Google Pixel 4 Phone
« Samsung Galaxy S21
» Google Pixelbook Go
* MacBook Air MI

« ASUS 4K Monitor

Lo ymryerr AISTOF



簡報者
簡報註解
目前官方有說只要提供其中一種機台的認證報告就等同通過認證
松翰都提供LeCroy的報告
相容互通性測試通常就是使用大品牌的device來驗證 (ex: Apple Google Samsung) 
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Thank You!

Lay
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