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ABSTRACT

In smartphone application, charging unit plays very important role because it has to detect correct charging
port such as DCP/SDP/HVDCP to finish safe and correct charging process. It includes different charging
protocols to identify different charging source, such as BC1.2 and other special fast charging protocol so as

to execute correct charging profile in charging control unit. In this article, it provides some typical situations

to make engineers understand DPDM working mechanism clearly in BQ2589x family that can support HYDCP/
MaxCharge™ feature, such as BQ25890,BQ25890H,BQ25898, BQ25898D, BQ25895, and BQ25895M.

Table of Contents

LI L Lo Te 11T £ o o PO PRSP 2
2 DPDM Waveform Analysis of BQ25890 in BC1.2 Detection in Different Configure Profile................ccccccccoiiiininne, 2
2.1 DPDM Block Diagram and Working FIOW Chart............ooiiiiiiiiiiie ettt e e e e e e e st ea e s e nnnnaeeaeeaennnes 2
2.2 SDP Waveform Analysis with Disable and Enable HVYDCP/MaxCharge Feature in BQ25890 by Using Standard 5
V/ SDP POWET SOUFCE. ....cceiuttieiititeiitie e ettt ettt e ettt eea e e sa bt e e ettt e e a et e e sa b et e e b et e e st e e e om b et e oane e e e hb e e e anbe e e sasee e e sabeeeanbeeesanteeennneeas 4
2.3 DCP Waveform Analysis with Disable and Enable HYDCP/MaxCharge Feature in BQ25890 by Using Standard 5
W/ DICP POWET SOUICE.......ueeieiitieeiitte ettt ettt ettt et e e e bt e e st e e sha et e e be e e e st e e e 1a b et e ea b bt e e at e e e 1o b et e e st e e e ambe e e eabe e e et beeesnneeesneeeeanbenens 5
B SUMMANY. ...ttt oot e e e ettt e e e e tbeteeee e e asteeeee e e stseeeeeaaasseeeaaeaannsteeeeeeaantaeeeeeeansseeeaeeeannnseeeeeeantaeeeeeaasreneaeeaann 7
4 RETEIENCES. ...ttt h e et bt ea e e oAbt e e R et e e eh b et e oAb et e e R b et e oA Re e e ek b e e e an bt e e e bt e e e abbe e e ante e e nneeas 7

Figure 2-1. DPDM Detection Unit BIOCK DIGQram.........cooiuiiiiiiiiiiiieeit ettt ettt e e e et enae e e naneeas 2
Figure 2-2. DPDM WOrKING FIOW CRATT.........ooiiiiiiiiiie ittt ettt ettt st e et e e eae e e s bt e e aa bt e e naneeesneeeeas 3
Figure 2-3. SDP with Disable HVDCP+MaxCharge FEatUre............ocuiiiiiiiiiiiii et 4
Figure 2-4. SDP with Enable HVDCP+MaxCharge FEatUre...........c.uiiiiiiiiiiiie ittt 5
Figure 2-5. DPDM Waveform with Normal 5 V DCP Source by Disable HDCP/MaxCharge Feature..............cococceiviieiniiiennnen. 6
Figure 2-6. DPDM Waveform with Normal 5 V DCP Source by Enable HYDCP/MaxCharge Feature..............ccccovviiinieiinneenn. 7
Trademarks

MaxCharge™ is a trademark of CELLULAR EMPIRE INC.
All trademarks are the property of their respective owners.
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1 Introduction

This application report showcases some typical samples for handshaking between dedicate charging port and
BQ25890 that can support HYDCP and MaxCharge feature.

2 DPDM Waveform Analysis of BQ25890 in BC1.2 Detection in Different Configure
Profile

2.1 DPDM Block Diagram and Working Flow Chart

Figure 2-1 shows that when DCP is detected, the device initiates adjustable high voltage adapter handshake
including MaxCharge, and so on. The handshake connects combinations of voltage source(s) and/or current
sink on D+/D- to signal input source to raise output voltage from 5V to 9 V/ 12 V. The adjustable high voltage
adapter handshake can be disabled by clearing MAXC_EN and/or HYDCP_EN bits.

Non-Standard Adapter
A (Divider 1: 2.1A)
N°r/l:dssa?srard L m (Divider 2: 2 A)
P (Divider 3: 1 A)
(Divider 4: 2.4 A)
A
Adapter Plug-in
ap ecr)r 9 > UsSB BC1.2 Ajustable High Voltage Adapter
EN DPDM Detection g Handshake
SDP (USB500) CDP MaxCharge™ Apapter DCP
(500 mA) (1.5A) (1.5A) (3.25A)

Figure 2-1. DPDM Detection Unit Block Diagram

Also, we can get same conclusion from Figure 2-2, HYDCP/MaxCharge detection only happens after DCP/CDP
detection, otherwise, it does not trigger HYDCP/MaxCharge detection, such as, if the result of BC1.2 detection is
SDP, it cannot move forward to HYDCP/MaxCharge detection process
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Figure 2-2. DPDM Working Flow Chart
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2.2 SDP Waveform Analysis with Disable and Enable HYDCP/MaxCharge Featu
by Using Standard 5 V SDP Power Source

Disable HVYDCP+MaxCharge Configure profile

Step 1: REGO02, Bit 0=0, disable Auto DPDM detection

Description

Bit0: Automatic D+/D- Detection Enable

0 — Disable D+/D- or PSEL detection when VBUS is plugged-in

1 — Enable D+/D- or PEL detection when VBUS is plugged-in (default)
Step 2: REGO02, Bit3=0, Bit2=0, Disable HYDCP and MaxCharge detection
Description

Bit3: High Voltage DCP Enable

0 — Disable HVYDCP handshake

1 — Enable HVDCP handshake (default)

Bit2: MaxCharge Adapter Enable

0 — Disable MaxCharge handshake

1 — Enable MaxCharge handshake (default)

Step 3: REG02, Bit1=1, Enable DPDM Detection by manual.
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Figure 2-3. SDP with Disable HYDCP+MaxCharge Feature

Enable HVDCP+MaxCharge Configure profile

Step 1: REG02, Bit 0=0, disable Auto DPDM detection

Description

Bit0: Automatic D+/D- Detection Enable

0 —Disable D+/D- or PSEL detection when VBUS is plugged-in

1 —Enable D+/D- or PEL detection when VBUS is plugged-in (default)
Step 2: REGO02, Bit3=1, Bit2=1 Enable HYDCP and MaxCharge detection

Description

re in BQ25890
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Bit3: High Voltage DCP Enable

0 — Disable HVYDCP handshake

1 — Enable HVDCP handshake (default)

Bit2: MaxCharge Adapter Enable

0 — Disable MaxCharge handshake

1 — Enable MaxCharge handshake (default)

Step 3: REG02, Bit1=1, Enable DPDM Detection by manual.
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Figure 2-4. SDP with Enable HYDCP+MaxCharge Feature

Summary

From Figure 2-3 and Figure 2-4, for SDP condition, it only implements BC1.2 detection without HYDCP/
MaxCharge detection whatever enables or disables HVYDCP/MaxCharge.

2.3 DCP Waveform Analysis with Disable and Enable HYDCP/MaxCharge Feature in BQ25890
by Using Standard 5 V DCP Power Source

Disable HYDCP+MaxCharge Configure profile

Step 1: REG02, Bit 0=0, disable Auto DPDM detection

Description

Bit0: Automatic D+/D- Detection Enable

0 —Disable D+/D- or PSEL detection when VBUS is plugged-in

1 —Enable D+/D- or PEL detection when VBUS is plugged-in (default)
Step 2: REGO02, Bit3=0, Bit2=0, Disable HYDCP and MaxCharge detection
Description

Bit3: High Voltage DCP Enable

0 — Disable HVDCP handshake

1 — Enable HVDCP handshake (default)

Bit2: MaxCharge Adapter Enable

0 — Disable MaxCharge handshake

1 — Enable MaxCharge handshake (default)
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Step : REG02, Bit1=1, Enable DPDM Detection by manual.
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Figure 2-5. DPDM Waveform with Normal 5 V DCP Source by Disable HDCP/MaxCharge Feature

Enable HVDCP+MaxCharge Configure profile

Step 1: REG02, Bit 0=0, disable Auto DPDM detection
Description

Bit0: Automatic D+/D- Detection Enable

0 —Disable D+/D- or PSEL detection when VBUS is plugged-in

1 —Enable D+/D- or PEL detection when VBUS is plugged-in (default)
Step 2: REGO02, Bit3=1, Bit2=1 Enable HYDCP and MaxCharge detection

Description

Bit3: High Voltage DCP Enable

0 — Disable HVYDCP handshake

1 — Enable HVDCP handshake (default)

Bit2: MaxCharge Adapter Enable

0 — Disable MaxCharge handshake

1 — Enable MaxCharge handshake (default)

Step 3: REG02, Bit1=1, Enable DPDM Detection by manual.
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Figure 2-6. DPDM Waveform with Normal 5 V DCP Source by Enable HYDCP/MaxCharge Feature

3 Summary

To traditional DCP power source that does not support PPS(Program Power Supply) protocol, the waveform of
DPDM in BQ25890 will be different when enable or disable HVYDCP and MaxCharge feature. There will be a 3.3
V pulse (first 3.3 V as Figure 2-6 showing) when enable HYDCP and MaxCharge after DCP detection. And there
will be no first 3.3 V pulse as Figure 2-5 showing after DCP detection when disable HVDCP and MaxCharge
feature. DPDM detection cycle will be ended after HYDCP/MaxCharge detection cycle if enable HYDCP and
MaxCharge feature, otherwise it will be ended after BC1.2 detection.

4 References

+ Texas Instruments, bq25890/2 12C Controlled Single Cell 5-A Fast Charger with MaxCharge™ Technology
for High Input Voltage and Adjustable Voltage USB On-the-Go Boost Mode data sheet.

* Texas Instruments, bq25890EVM, bq25892EVM, bq25895EVM, bq25896EVM and bq25895MEVM
(PWRG664) users guide.

» Texas Instruments, Handshaking Between Adjustable HVDCP Adapters and Battery Chargers application
report.
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