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BD99954MWYV Evaluation Kit User’s Guide

ROHM Battery Charger Solutions

BD99954MWYV Evaluation Kit

1 Introduction

BD99954 is a Battery Management LSI for 1-4 cell lithium-lon batteries offered in both a 40pin 0.40mm pitch 5.0mm x 5.0mm QFN
package and compact 41-ball 0.4mm pitch 2.6mm x 3.0mm wafer-level CSP package designed to meet the severe space demands
of portable equipment such as low profile notebook PCs and tablets. Features include a dual-source battery charger, two-port BC1.2

detection, and battery monitor with several alarm (INT#, PROCHOT#) outputs.

1.1 Description
The BD99954MWYV EVK acts as a platform for the BD99954 battery management LSI. With the included software GUI, users can

access the battery charging profile and modify and read back the registers of the BD99954.

1.2 Applications 1.3 Features

1-4 Li-ion Cells (in series) Battery Charging Reverse Buck/Boost Option
On-Board USB-to-12C Communication Circuit
Input Operating Range: 3.8V to 25V

2 Evaluation Board Operating Limits and Absolute Maximum Ratings

MIN MAX UNIT
Input Voltage - VBUS 3.8 25 V
Input Voltage - VCC 3.8 25 \Y
Output Voltage - VSYS 2.56 19.2 V
Output Voltage - VBATT 0 19.2 \Y
*Input Current - 1IN - 10 A
*System Current - ISYS - 10 A
*Battery Charging Current - ICHARGE - 10 A

Table 1. BD99954 EVK Limits and Absolute Max. Ratings

*Note: The table above shows the max. ratings for the EVK; the IC current maxes are higher, but will require external component

adjustments
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3 Power up Procedure
1. Attach the power supply to the VBUS/VCC banana jacks. BD99954 will detect which node is being used to power up the

IC, but if both VBUS and VCC (Figure 1) are connected to a source, VBUS will have priority to power the IC unless
programmed otherwise.

2.  When charging the battery, attach the cell(s) to the VBATT (Figure 1) banana jacks.

3. Set up the power supply voltage to between 3.8V to 25V. Note that on powering up the default input current limit is set to
512mA by a resistor divider on the board (R5 and R6) (Refer to Schematic on pg. 12). ILIM can be modified by changing
IBUS_LIM_SET (Reg 8h) or ICC_LIM_SET(Reg 7h) for VBUS or VCC input, respectively, through the software.

4. Turn on the power supply. The voltage at VSYS (Figure 1) should be around 8.9V. This is the default value programmed
into the chip upon power up.

5. If the user would like to program the registers of the BD99954, connect a micro-USB (Figure 1) from the board (J48) to the
USB port of a computer, then utilize the BD99954 12C Control Software. Refer to the BD99954 12C Control Software User’'s

Manual for more information.

3.1 Evaluation Kit (EVK) Description

vCC

A\ A 4

MICRO USB <

BATT VBUS

Figure 1. BD99954 EVK
VSYSET—— »BD99954
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4 BD99954 GUI Installation

1. Make sure PC meets Minimum System Requirements.

Operating System

Windows 7 or Higher

USB Port USB 2.0 or Higher
Memory 512 MB or Higher
Video Card 512 MB or Higher

Minimum Resolution

At least 1024 x 768

Table 2. System requirements for BD99954 GUI software

2. Download BD99956 12C Control Setup Wizard from (http://www.rohm.com/web/global/support/battery-charger). Once

downloaded, double-click the executable file to initiate the setup wizard. (Image subject to change)

Name

B bd99954_cs_inst_1.0.0

4. Make sure to follow the instructions of the setup wizard. Click “Next” to proceed.

| 1418099956 12C Control Software v1.0 Setup

Welcome to the BD 33356 12C Control Software v1.0.

Setup Wizard

This wizard wall gusde you through the installation of BOF9556 12C Control Software

v1.0,0_BETA_0.0,18

It s recommended that you dose

Chck Next bo continue.,

Figure 2. Software Installation Step (1/7)

ther spplications before stating Setup. This vill
retern Files withoUt Raving to reboot your

© 2017 ROHM Co., Ltd.
4/24

No. 60UG041E Rev.001
NOV.2017


http://www.rohm.com/web/global/support/battery-charger

BD99954MWYV Evaluation Kit

User’s Guide

5. Agree to the Terms and Conditions

B 2099956 12C Control Software w1.0Setup

Press Page Down to see the rest of the agreement.

opyright (C) 2017 ROMM Co. Ltd.

Thes software s provided ‘as<s’, without any express or mphed warranty. In no event wil the
authors be held lable for any damages arsing from the use of ths software.

The user of this software is prohibeted from:

1. Reverse engneerng the software and/or installer
2. Destributing the software without permission
3. Modfying the software

If you sccept the terms of the agreement, dick [ Agree
agreement o install BD999%6 12C Control Software vl

Figure 3. Software Installation Step (2/7)

6. Before installing the program, the default Destination Folder is set to

C:\Program Files(x86)\ROHM_BD99954_Battery_Charger. Once destination folder is set, click “Install” to begin
installation.

y BDF9956 12C Control Softaare w10 Setup

A_D.0. 38 in the following folder. To
yiher fokder. Chck Install o start the

——
Fles (x86) RLDSBOS 56 12C Contral Software 1.0.0_BEY

Sonce requred: 5 1MB

Figure 4. Software Installation Step (3/7)
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VOFFISe LI Control Software 1.0.0WCDM w2

Figure 5. Software Installation Step (4/7)

7. Once base software installation is complete, begin Device Driver Installation Wizard by clicking “Next” and clicking “Extract”

to extract and install drivers.  Once installation is complete, click “Finish”.

Device Driver Installation Wizard

Welcome to the Device Driver
Installation Wizard!

This wizard helps you install the software drivers that some
computers devices need in order to work.

To continue, click Next

< Back Cancel

Figure 6. Software Installation Step (5/7)
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'® FTDI CDM Drivers X

FTDI CDM Drivers

Click "Bxtract’to unpack version 2.10.00 of FTDI's Windows
Driver Package and launch the installer

www ftdichip com

Exract Cancel

Figure 7. Software Installation Step (6/7)

Device Driver Installation Wizard

Completing the Device Driver
Installation Wizard

The drivers were successfully installed on this computer.

You can now connect your device to this computer. If your device
came with instructions, please read them first

Driver Name Status

~/ FTDI CDM Driver Packa... Readyto use
~/ FTDI CDM Driver Packa... Readyto use

Figure 8. Software Installation Step (7/7)
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BD99954MWYV Evaluation Kit
Before opening the application, make sure BD99954MWYV board is connected to you PC via USB cable and is powered on
with a power supply. Once connected, click on the BD99954 12C Control icon located on your desktop or find the

8.
application in the Windows Start Menu to start the program.

BD99954 |2C
|| Control Sof.

AAD 2017
£V 0L

Mede in U S
BOBAIS WY R

Figure 9. USB-12C Communication Set Up and Desktop Shortcut

TIP: Make sure BD99954MWYV Board has voltage above 3.8V-25V through VBATT, VCC, or VBUS so you won’t get this error

message.
X

ERROR MESSAGE

8 Make sure BD99954 is powered up

oK

Figure 10. Error Message — No Input Power

TIP: Upon starting the program and BD99954 board is being powered up with the appropriate voltage, the software will indicate on
the top-right corner if the board is connected properly.
No. 60UG041E Rev.001
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B B0S#54 2C Control Software
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FASTCHG_REG_SETI

Battery Charging Profile

VSYSREG_SET

VPRECHG_TH_SET

Figure 11. Typical GUI on Boot Up

BD33954 EVB CONNECTED

Figure 12. Physical Connection to the EVK OK

BD993954 EVB DISCONNECTED

Figure 13. Physical Connection to the EVK Not OK

1CHG_SET
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4.1 BD99954 Uninstall Guide

1. Locate and run “Uninstall” of “BD99954 12C Control Software v1.0.x” from the start menu.

B

B £099954 12¢ Control Software...

B 8099954 12¢ Control Software...

B ©099954 12¢ Control Software...
‘ BD99954 12C Control Software 1.0.0

-

BD99954 12C Control Software 1....

q Uninstall
&% e
C

l Cadence

l Cadence Design Systems

Figure 14. Uninstallation Step (1/2)

2. Click “OK” to completely remove software application, or click “Cancel” to quit.

- .

12C Control Software v10Uninstall

Software and all of its components?

| e Are you sure you want to completely remove BD99954 2C Control

Figure 15. Uninstallation Step (2/2)
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5 Miscellaneous Controls and Menus
5.1 Slave Address Indicator and Input Box — Indicates current address of the BD99954MWV EVK Board. It is pre-

programmed to address 09h.
[ Slave Address | 5 [n]

Figure 16. BD99954 Slave Address

5.2 Write all Button — When pressed, software performs a write command to all registers.

Write All I

Figure 17. BD99954 Slave Address

5.3 Device Connectivity Status Indicator — Message will read whether BD99954MWV EVK is connected to the PC.

5099354 EVB CONNECTED

Figure 18. BD99954 EVK Connectivity Status

5.4 Edit Menu -> Change Device — Allows user to change FTDI communication device.

Edit

Help  About

Change Device

FTDI DEVICES
Gingle Rsza2-HS IS

Figure 19. Changing FTDI Device

5.5 Help Menu — Provides resource links to aid in the operation of the BD99954MWV EVK Board/Software, and BD99954 IC.
Help  About

User's Manual

Datasheet

Figure 20. BD99954 GUI Help Menu

5.6 About — Software Developer Information.

m AboutBox X

BD99954 12C Control Software
v1.00

Build: Saptember 14, 2017
ROHM Semiconductor
Copyright 2017

Figure 21. BD99954 GUI About Box

© 2017 ROHM Co., Ltd. 11/24 No. 60UG041E Rev.001
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6 Battery Charging Profile

The battery charging profile shown in Figure 22 can be seen dynamically on the software GUI which actively tracks the charging

status of the charger.

A A
VBAT \ \
VSYS ' ' : VBAT x 1.15 IBAT
VFASTCHG R ! !
EGSETL23[ —————— T T H
————————————— ICHG_SET
]
]
; |
System Voltage ' : Charge Current
VSYSREG_SET !
Ichg x Rds |
]
VPRECHGTHE —————— - :
SET Battery |
Voltage
i e IPRECH_SET
]
) |
) |
) |
' — — — —{ ITERM_SET
———————:— ———————— — — — —| ITRICH_SET
] ]
: : 1 » Time
L @ T @) ; ,
TRICKLE PRE FAST CHARGE Done
CHARGE | CHARGE (BGATE ON) (BGATE OFF)

Figure 22. Battery Charging Profile

6.1 Block Diagram of the Set Up for Battery Charging

DC POWER
= suppLy 1

v
VCC VBUS

BD99954

Figure 23. Set Up for Battery Charging

6.2 Procedure and Set Up for Battery Charging

Supply the input through VBUS or VCC as shown in Figure 23. Input range is from 3.8V to 25V

The OTP register settings for the part is for a 2S system and hence the part will power up with an output VSYS = 8.9V.
The default state is battery not charging (set through OTP).

The USB-12C communication is set up by using a USB-micro USB cable as shown in Figure 9.

o~ b=

Since the OTP setting is for a 2S system. Please apply battery voltage less than 8.4V (2S = 2*4.2V) if connecting without
changing any settings through the GUI.

The input current limit is limited by the voltage on the IADP pin and is 512mA upon power up. The required current limit is to

© 2017 ROHM Co., Ltd. No. 60UG041E Rev.001
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be written to IBUS_LIM_SET(Reg 7h) or ICC_LIM_SET(Reg 8h) depending on the preferred input VBUS or VCC respectively.
The input current limit CUR_ILIM_VAL(Reg 5h) will reflect the change. (Refer Figure 24)

7. To trickle charge the battery, connect a battery which is below VPRECHG_TH_SET(Reg 18h) and click on the CHG_EN
button on ‘Battery Charging Profile’. The battery starts charging with trickle charge current set by ITRICH_SET(Reg 14h) as
soon as the CHG_EN button turns green (CHG_EN = 1). The Trickle Charge area of the charging profile in the ‘Battery
Charging Profile’ tab of the GUI should reflect the same. (Refer Figure 24)

8. As the battery gets charged and the battery voltage becomes higher than VPRECHG_TH_SET(Reg 18h), the charging state
changes to Pre- Charge with pre charge current set by IPRECH_SET(Reg 15h). The Pre Charge area of the charging profile
in the Battery Charging Profile’ tab of the GUI should reflect the same. (Refer Figure 24 and 25)

9. Change the VSYSREG_SET(Reg 11h) to the required level at which the battery needs to start fast charging. When the battery
voltage is higher than VSYSREG_SET(Reg 11h) the battery starts fast charging with fast charge current set by
ICHG_SET(Reg 16h). The Fast Charge(CC) area of the charging profile in the Battery Charging Profile’ tab of the GUI should
reflect the same. (Refer Figure 24 and 26)

10. When the battery charges up to VFASTCHG_REG_SET1(Reg 18h) which is the max. battery charge level, the charging state
changes from Fast Charge CC mode to Fast Charge CV mode and the charge current decays to the termination current set
through ITERM_SET(Reg 17h). (Refer Figure 24 and 27)

11. If ITERM_SET(Reg 17h) is non-zero value, as the charge current decays and becomes lower than ITERM_SET(Reg 17h),
then the charge state changes to Top-off. This state is not indicated in the charging profile in the ‘Battery Charging Profile’
tab of the GUI. The charge state remains in the Top-off state for 15s before changing to Done state.

12. In Done state, the battery stops charging and the output voltage VSYS is 15% above the battery voltage. (Refer Figure 28)

9 d
-
14—
A
@ BD99954 12C Control Software - o X
Edit Help About ROHM semiconouctor BD3III54 EVB CONI
Battery Charging Profile  |ntermediate Registers Extended Command
System Settings Registers Battery Charge Profile Registers
IBUS_LIM_SET VSYSREG_SET Battery Charging Profile
| L vine wie 59 v VBAT 1BAT 5 ma
Read || 1472 | ma || 0 Read || 6576 | mv
ICC_LIM_SET VPRECHG_TH_SET
Wree U2 | mA Wrte 840D mV VFASTCHG_REG_SET1 ICHG_SET 2560 mA
Read || 1472 | ma Reod | 6016 [ mv
VRECHG_SET VFASTCHG_REG_SET1
e e
Read 8112 [ mv Read
VBATOVP_SET 6976 mV VSYSREG_SET
LW e | | RO 6016 mV  VPRECHG_TH SET L
Read || 8312 | mv Read
IPRECH_SET
ALLRST OTFLD — IPRECH_SET 2% mA
Read Status Registers —
CUR_JLIM_VAL Read
T IcHG_SET
SEL_ILIM_VAL Il Wrte ITRCH_SET 2% mA
Read ITERM_SET 0
IACP_VAL ITERM_SET VBAT 6950 mV
e S g Ay = =
IBATP_VAL Read 0 [ma TRICKLE PRE FAST DONE
CHARGE CHARGE CHARGE
Selector Fauk Regiters
VBAT_VAL 015 @ps O3s O4s VBUS/VCC_STATUS VSYS_STATUS BAT_STATUS
5339
e ) VBUS_OVP 8 :gaefr € VSYSOV €3 IBAT_SHORT
VSYS_VAL CHG EN © VBUSCLPS .o yolpe € VSYS_SCP € VBAT.OV
[ eaak Lo | ~ mie meT 2 Fooveve inm ~+ ncan oaT
dl . . . .
8« Figure 24. Trickle Charge (Label Numbers Refer to the Battery Charging Steps listed above)
94
-
dl
10
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[l BD99954 12C Contral Software

ROHM semiconnuctor BD99954 EVB CONNEQ)

Battery Charging Profile  Intemmediate Registers Extended Command
~
Battery Charging Profile
6327 mV VBAT IBAT 46 mA
8400 mV VFASTCHG_REG_SET1 e sET 2560 mA
_ m
Wite || 8400 |
_Read || 2400 |
— 1 6976 mV VSYSREG_SET L
mA
e m- 6016 mV VPRECHG_TH_SET /
| Read [ 256 | ma |
— 15
m m IPRECH_SET 25 mA
_Read || 2% [ m |
— ]
 Wite H| 2560 | mA | ITRICH_SET 2% mA
 Read [| 250 | ma | ITERM_SET 0
— 1" VBAT 7436 mV
V5YS 7436 mV
wite 0 [ma | ELY 73 ma o v
Read [0 i ] one
O] () () th
. v

Figure 25. Pre Charge

8 BD99954 12C Control Software

ROHM semiconoucTor BD99954 EVB CONNE]

Battery Charging Profile  intermediate Registers  Extended Command

Battery Charging Profile
7735 mV VBAT IBAT 2632 mA
8400 mV VFASTCHG_REG_SET1 / ICHG_SET 2560 mA

~
e //

e

et [ 57 L] A
6976 mV VSYSREG_SET L

1Eh
 Wie || 8912 [ mv | /
6016 mV  VPRECHG TH SET

ead
IPRECH_SET 256 mA
ITRICH_SET 25 mA
ITERM_SET 0

TRICKLE
CHARGE

Figure 26. Fast Charge CC
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1 BD99954 12C Control Software
Help

Edit

Battery Charging Profile  Intermediate Registers  Extended Command

ROHM semiconpbucTor BD99954 EVB CONNE(

Battery Charging Profile

Cwae || 472 | ma | 8317 mv VBAT IBAT 39 mA
]
| Wite | B400 mV VFASTCHG REG SETI \ ICHG_SET 2560 mA
——
— 18 \
| Wite N[ 8400 [ my |
= 1\
14h 6576 mV VSYSREG_SET v
TN EEINETY | ey VPRECHG_TH_SET /
 Read I 25 | ma |
18n
e I 26 oA ] IPRECH_SET 256 mA
| Read [ 2% [mA |
——
| wite || 2560 | mA | ITRICH_SET 256 mA
 FRead || 2560 | mA | AN ITERM_SET 0
——L
| Wite I 0 [ma |
TRICKLE
(Read || 0 [mA| TRICKLE

Figure 27. Fast Charge CV

8l BD99954 I2C Control Software
Edit  Help

- X
BD99954 EVB CONNE(]

About

Battery Charging Profile  Intermediate Registers  Extended Command

~
Battery Charging Profile
8332 mV VBAT 1BAT 53 mA
v VF R 1
8400 mV VFASTCHG_REG_SET cHG.SET 2560 mA
/
L | 6376 mv VSYSREG_SET
= ey 6016 mV  VPRECHG_TH_SET
| FRead | | ma |
15h
m IPRECH_SET 256 mA
| Read |
160
| Wie | ITRICH_SET 2% mA
| Read | maA | ITERM_SET 512
17 VBAT 7977 mV
VSYS 7977 mV
Wite | IBAT 7977 mA cc o
 Read |

Figure 28. Done
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7 Additional Topics

7.1 Block Diagram of the Set Up for Reverse Buck Boost

LOAD

Vee VBUS

BATTERY e BATT

BD99954

VSYS

Figure 29. Set Up for Reverse Buck-Boost Operation

7.2 Procedure and Set Up for Reverse Buck Boost

1.  Supply the input through battery at BATT as shown in Figure 29. Battery voltage 4S max, equal to 19.2V.

2. The output voltage VSYS will come up to the battery voltage.

3. The USB-I2C communication is set up by using a USB-micro USB cable as shown in Figure 9.

4. Since the OTP setting is not for reverse buck-boost condition, use ‘Intermediate Registers’ tab to set the registers for the
reverse buck-boost condition.

5. The default voltage through OTP is 5V. It can be set through VRBOOST_SET (Reg 19h) and the current is 1.5A set through
IOTG_LIM_SET(Reg 9h). (Refer Figure 30)

6. While using reverse buck-boost mode, care should be taken not to connect an input at VBUS/VCC. Set up the ‘load’ at the
required input VBUS/VCC as shown in Figure 29.

7. Select the required input VBUS/VCC by clicking VRBOOST_EN[0}/VRBOOST_EN[1] respectively on the ‘Intermediate
Registers’ tab. If both inputs are preferred then OTG_BOTH_EN is selected. (Refer Figure 30)

8. The reverse buck boost operation is triggered by clicking VRBOOST_TRIG button on the ‘Intermediate Registers’ tab. The
voltage set by VRBOOST_SET (Reg 19h) with the current limit set by IOTG_LIM_SET(Reg 9h) can be observed at the
selected input VBUS/VCC.

9. The OTG indicator on the ‘Intermediate Registers’ tab turns green after the reverse buck-boost operation is started. (Refer
Figure 30)

© 2017 ROHM Co., Ltd. No. 60UG041E Rev.001
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[ BD29954 12C Control Scftware — =] X

Edit Help About JCTOR BD995354 EVB CONNE
Battery Charging Profile  Intermediate Registers  Exiended Command

9 Figure 30. Set Up for Reverse Buck-Boost Operation (Label Numbers Refer to the Reverse Buck Boost Steps listed above)

7.3 1-4 Cell Selection

The default OTP settings for BD99954 is 2S (2 cells in series). Cell selections need to be changed when 1S,3S and 4S operations are
to be used. When the selections are made, typical register setting values are changed accordingly. Further changes can be made if
necessary by using the GUI.

Before changing to 1S mode, both the battery voltage (BATT) and the system output (VSYS) needs to be below 5V. The system output
VSYS can be changed by changing the register VSYSREG_SET(Reg 11h). If VSYS or BATT voltage is greater than 5V when 1S

mode is selected, it could damage the part.

7.4 Input Current Limit Upon Power Up
The input current limit for BD99954 upon power up is based on the voltage on the IADP pin. On the EVK it is limited to 512mA on

power up. Writing to IBUS_LIM_SET(Reg 7h) or ICC_LIM_SET(Reg 8h) whichever is relevant rewrites the current limit under normal
circumstances.

If external IADP is disabled by clicking the EXTIADPEN button on the ‘Intermediate Registers’ tab of the GUI, then the charger no
longer powers up with the input current limit based on the voltage at the IADP pin. External IADP disable causes the charger to power
up with a current limit of default 128mA.

The input current limit upon power up can be changed by changing the voltage on the IADP pin. The resistor divider R5 and R6 of the

schematic can be altered to change the input current limit on power up as per the Figure 30 below.

© 2017 ROHM Co., Ltd. 17/24 No. 60UG041E Rev.001
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137V ~_

4608

4096

3584

312mA/Q0mY

Input Current Limit Value (mA)

212 RESET R

-

0 0.2 0.4 0.6 0.8 1 12 14
VIADP/RESET (V)

Figure 31. IADP Pin Input Current Limit Settings

7.5 BC1.2 Detection
The BD99954 battery charger is compatible with BC1.2. The DPI and DMI for VCC and VBUS that are shown in the schematic need

to be connected if BC1.2 detection is desired. The connection is as shown in Figure 32. When the VBUS/VCC is plugged in, BD99954
asserts ACOK and starts the BC1.2 detection sequence. After the BC1.2 detection is completed, BD99954 limits the input current and
reflects the BC1.2 status on VCC_UCD_Status(Reg 29h) and VBUS_UCD_Status(Reg 31h) depending on the settings on
VCC_UCD_Set(Reg 28h) and VBUS_UCD_Set(Reg 30h) for VCC and VBUS respectively.

V+ VBUS/VCC
D+ DPI
D- DMI BD99954
GND GND

Figure 32. Connection for BC1.2 Detection
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8 BD99954 Schematic
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Figure 33. BD99954 Reference Schematic
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8.1 USB-to-12C Schematic

This part of the schematic is included in the EVK for the USB to 12C communication and are not required to be included in the

reference design.
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Figure 34. USB to 1°C Schematic

9 Board Layout

9.1 Top View

HEWICON,

DUCTOR

Figure 34. BD99954 EVK Top Layer
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9.2 GND Inner Layer1

Figure 35. BD99954 EVK GND Inner Layer1

9.3 PWR Inner Layer2

Figure 36. BD99954 EVK PWR Inner Layer2
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9.4 Bottom Layer

Figure 37. BD99954 EVK Bottom Layer

10 Bill of Materials

Item Quantity Reference Description Manufacturer Manufacturer PN
1 1 CN5 CONN TERM BLOCK 4P0OS PHOENIX 1727036
3.81MM CONTACT
2 1 CN10 CONN HEADER VERT 3M 961240-6404-AR
DUAL 40POS
3 5 C1, C27,C28,C32 CAP CER 22UF 25V X5R Murata GRM21BR61E226ME44K
0805
4 2 C2,C30 CAP CER 0.1UF 35V X5R Taiyo Yuden GMK212BJ104KGHT
0805
5 12 C3,C4,C11,C12,C13, C17, CAP CER 0.1UF 50V X5R Murata GRM155R61H104KE 14D
C19, C20, C22, C23, C26, C37 0402
6 1 C6 CAP CER 10UF 50V X5R TDK C3216X5R1H106K160AB
1206 Corporation
7 1 C7,C10 CAP CER 10UF 10V X5R Murata GRM188R61A106KE69J
0603
8 3 C8, C9, C60 CAP CER 4.7UF 25V X5R Murata GRM21BR61E475KA12L
0805
9 1 C14 CAP CER 10UF 10V X5R TDK C2012X5R1A106M085AB
0805 Corporation
10 1 C29 CAP CER 1UF 25V X5R Murata GRM216R61E105KA12D
0805
11 1 C41 CAP TANT POLY 22UF 25V Kemet T521B226MO025ATE100
1411
12 1 L1 INDUCTOR 11.2 X10.3 X Cyntec CMLB101E-2R2MS
1.5 2.2UH
13 5 Q1,Q2, Q3, 4, Q7 MOSFET N-CH 30V 11A 8- Rohm RF4E110GN
HUML Semiconductor
14 2 Q10, Q11 MOSFET 2N-CH 30V 30A Vishay S1Z340DT-T1-GE3
SOT-23
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15 1 Q12 NCH 20V 150MA SM SIG Rohm RV3C002UNT2CL
MOSFET, VML Semiconductor
16 2 R1, R2 0.01, 1W, 0.5% Susumu RL1632L4-R010-DN
17 R3, R4, R6, R15 RES SMD 10K OHM 5% Rohm MCRO1MZPJ103
1/16W 0402 Semiconductor
18 1 R5 RES SMD 15K OHM 5% Rohm MCRO1MRTJ153
1/16W 0402 Semiconductor
19 4 R7, R8, R38, R39 RES SMD 0.00HM Rohm MCRO1MRTJO000
JUMPER 1/16W 0402 Semiconductor
20 5 R10, R11, R12, R13, R14 RES SMD 47K OHM 5% Rohm MCRO1MRTJ473
1/16W 0402 Semiconductor
21 4 R26, R27, R40, R41 RES SMD 0.0 OHM Rohm TRR10EZPJ000
JUMPER 1/8W 0805 Semiconductor
22 4 R28, R29, R30, R31 RES SMD 7.50HM 1/16W Rohm MCRO1MRTJ7R5
0402 Semiconductor
23 1 R32 RES SMD 470 OHM 5% Rohm MCR10ERTJ471
1/8W 0805 Semiconductor
24 1 R33 RES SMD 100 OHM 1% 1W Rohm MCR100JZHF1000
2512 Semiconductor
25 2 R34, R35 RES SMD 0.0 OHM Rohm MCR100JZHJ000

JUMPER 1W 2512

Semiconductor

Table 3. BD99954 EVK Reference Design BOM

10.1 Bill of Materials: USB-to-12C Schematic

(These parts are included in the EVK for the USB to I12C communication and are not required to be included in the reference design)

Item | Quantity Reference Description Manufacturer Manufacturer PN
1 10 C57, C58, C61, C51, C59, CAP CER 0.1UF 50V X5R 0402 Murata GRM155R61H104KE
C52, C53, C54, C55, C56 14D
2 2 C48, C49 CAP CER 20PF 25V COG/NPO0 0402 Murata GRM1555C1E200JA
01D
3 1 C50 CAP CER 4.7UF 25V X5R 0805 Murata GRM21BR61E475KA
12L
4 3 L4,L5,L6 FERRITE BEAD 600 OHM 0603 Murata BLM18AG601SN1D
1LN
5 3 R42, R43, R44 RES SMD 0.00HM JUMPER 1/16W Rohm MCRO1MRTJ000
0402 Semiconductor
6 1 R46 RES SMD 2K OHM 5% 1/16W 0402 Rohm MCRO1MRTJ202
Semiconductor
7 1 R47 RES SMD 10K OHM 5% 1/16W Rohm MCRO1MZPJ103
0402 Semiconductor
8 1 R45 RES SMD 12K OHM 1% 1/16W Rohm MCRO1MRTF1202
0402 Semiconductor
9 1 R51 RES SMD 47K OHM 5% 1/16W Rohm MCRO1MRTJ473
0402 Semiconductor
10 1 R48 RES SMD 47K OHM 5% 1/16W Rohm MCRO1MRTJ473
0402 Semiconductor
11 2 D1, D2 TVS DIODE 24VWM 150VC 0603 Littelfuse Inc PGB1010603NRHF
12 1 D19 LED GREEN DIFFUSED 0603 SMD OSRAM LG L29K-F2J1-24-Z
13 1 Y3 CRYSTAL 12.000 MHZ 20PF SMD ECS ECS-120-20-5PX-TR
14 1 U2 IC HS USB TO UART/FIFO 48LQFP FTDI FT232HL-REEL
15 1 U3 IC EEPROM 2KBIT 2MHZ SOT23-6 Microchip 93LC56BT-I/OT

Table4. BD99954 EVK BOM for USB-I12C
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Notice

10)

11)

12)

13)

Notes

The information contained herein is subject to change without notice.

Before you use our Products, please contact our sales representative and verify the latest specifica-
tions :

Although ROHM is continuously working to improve product reliability and quality, semicon-
ductors can break down and malfunction due to various factors.

Therefore, in order to prevent personal injury or fire arising from failure, please take safety
measures such as complying with the derating characteristics, implementing redundant and
fire prevention designs, and utilizing backups and fail-safe procedures. ROHM shall have no
responsibility for any damages arising out of the use of our Poducts beyond the rating specified by
ROHM.

Examples of application circuits, circuit constants and any other information contained herein are
provided only to illustrate the standard usage and operations of the Products. The peripheral
conditions must be taken into account when designing circuits for mass production.

The technical information specified herein is intended only to show the typical functions of and
examples of application circuits for the Products. ROHM does not grant you, explicitly or implicitly,
any license to use or exercise intellectual property or other rights held by ROHM or any other
parties. ROHM shall have no responsibility whatsoever for any dispute arising out of the use of
such technical information.

The Products specified in this document are not designed to be radiation tolerant.

For use of our Products in applications requiring a high degree of reliability (as exemplified
below), please contact and consult with a ROHM representative : transportation equipment (i.e.
cars, ships, trains), primary communication equipment, traffic lights, fire/crime prevention, safety
equipment, medical systems, servers, solar cells, and power transmission systems.

Do not use our Products in applications requiring extremely high reliability, such as aerospace
equipment, nuclear power control systems, and submarine repeaters.

ROHM shall have no responsibility for any damages or injury arising from non-compliance with
the recommended usage conditions and specifications contained herein.

ROHM has used reasonable care to ensure the accuracy of the information contained in this
document. However, ROHM does not warrants that such information is error-free, and ROHM
shall have no responsibility for any damages arising from any inaccuracy or misprint of such
information.

Please use the Products in accordance with any applicable environmental laws and regulations,
such as the RoHS Directive. For more details, including RoHS compatibility, please contact a
ROHM sales office. ROHM shall have no responsibility for any damages or losses resulting
non-compliance with any applicable laws or regulations.

When providing our Products and technologies contained in this document to other countries,
you must abide by the procedures and provisions stipulated in all applicable export laws and
regulations, including without limitation the US Export Administration Regulations and the Foreign
Exchange and Foreign Trade Act.

This document, in part or in whole, may not be reprinted or reproduced without prior consent of
ROHM.

Thank you for your accessing to ROHM product informations.
More detail product informations and catalogs are available, please contact us.

ROHM ROHM Customer Support System

SEMICONDUCTOR

http://www.rohm.com/contact/

www.rohm.com
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