ghipsmall

Chipsmall Limited consists of a professional team with an average of over 10 year of expertise in the distribution
of electronic components. Based in Hongkong, we have already established firm and mutual-benefit business
relationships with customers from,Europe,America and south Asia,supplying obsolete and hard-to-find components
to meet their specific needs.

With the principle of “Quality Parts,Customers Priority,Honest Operation,and Considerate Service”,our business
mainly focus on the distribution of electronic components. Line cards we deal with include
Microchip,ALPS,ROHM, Xilinx,Pulse,ON,Everlight and Freescale. Main products comprise
IC,Modules,Potentiometer,IC Socket,Relay,Connector.Our parts cover such applications as commercial,industrial,
and automotives areas.

We are looking forward to setting up business relationship with you and hope to provide you with the best service
and solution. Let us make a better world for our industry!

Contact us

Tel: +86-755-8981 8866 Fax: +86-755-8427 6832
Email & Skype: info@chipsmall.com Web: www.chipsmall.com
Address: A1208, Overseas Decoration Building, #122 Zhenhua RD., Futian, Shenzhen, China

iy [0



ROHM Datasheet

SEMICONDUCTOR

Power Supply IC Series for TFT-LCD Panels

Automotive Panel Power Management IC

BD81842MUV-M
@General Description @ Applications
The BD81842MUV-M is a power management IC for TFT-LCD Panels which are used in car navigation,
TFT-LCD panels which are used in car navigation, in-vehicle center panel, and instrument cluster.

in-vehicle center panel, and instrument cluster.

Incorporates high-power FET with low on resistance for ~ @Features

large currents that employ high-power packages, thus AEC-Q100 Qualified™*® "

driving large current loads while suppressing the Boost DC/DC converter; 18 V / 2.5 A switch current.
generation of heat. A charge pump controller is Switching frequency: 2.1 MHz

incorporated as well, thus greatly reducing the number Operational Amplifier (short current 200mA)

of application components. Also Gate Shading Function Incorporates Positive / Negative Charge-pump

is included. Controllers.

®  Gate Shading Function
@®Key Specifications B Protection circuits:
B Input voltage range : 2.0V to 5.5V Under Voltage Lockout
m  AVDD Output voltage range : 6.0V to 18V Protection Circuit
B SRC Output voltage range : 12V to 34V Thermal Shutdown Circuit (Latch Mode)
®E  VCOM Output current : 200mA (Typ.) Over Current Protection Circuit (AVDD)
m  Oscillator Frequency : 2.1MHz (Typ.) Timer Latch Mode Short Circuit Protection (AVDD
B Operating temperature range : -40°C to +105°C SRC /VGL)
Over / Under Voltage Protection Circuit for Boost
@Special Characteristics DC/DC Output
B FB Regulation voltage : +39% (Ta=-40~105°C) No SCP time included (185ms from UVLO-off)

(Note1: Grade 2)
m  Oscillator Frequency :  +10.5% (Ta=-40~105°C)

. o o @®Package W(Typ.) x D(Typ.) x H(Max.)
@Typical Application Circuit (TOP VIEW) VQFN245V4040 4.0mm X 4.0mm x 1.0mm
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Figure 1. Application Circuit
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OProduct structure : Silicon monolithic integrated circuit OThis product is not designed for protection against radioactive rays
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BD81842MUV-M Datasheet
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BD81842MUV-M

Datasheet

@Pin Configuration (TOP VIEW)
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Figure 2. Pin Configuration
@Pin Descriptions
Pin No. | Pin Name Function
1 INP VCOM Amplifier input +
2 INN VCOM Amplifier input -
3 VCOM VCOM Amplifier output
4 AGND1 Ground
5 AVDD Supply voltage input for VCOM, charge pump
6 DRP Drive pin of the positive charge pump
7 DRN Drive pin of the negative charge pump
8 CTL High voltage switch control pin
9 RST Open drain reset output
10 FBP Positive charge pump feed back
1 FBN Negative charge pump feed back
12 VREF Internal Reference voltage output
13 VIN Supply voltage input for PWM
14 AGND2 Ground
15 RSTIN Reset comparator input
16 COMP BOOST Error amplifier output
17 FB BOOST Error amplifier input
18 PGND1 BOOST FET ground
19 PGND2 BOOST FET ground
20 SwW BOOST FET Drain
21 RE Gate High voltage Fall set pin
22 GSOUT Gate High voltage output set pin
23 SRC Gate High voltage input set pin
24 DLY GSOUT Delay Adjust pin

www.rohm.com
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BD81842MUV-M Datasheet

@®Block Diagram
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BD81842MUV-M Datasheet

@®Main Block Function

* Boost Converter
A controller circuit for DC/DC boosting.
The switching duty is controlled so that the feedback voltage FB is set to 1.25 V (typ.).
A soft start operates at the time of starting.

- Positive Charge Pump
A controller circuit for the positive-side charge pump.
The switching amplitude is controlled so that the feedback voltage FBP will be set to 1.25 V (typ.).

* Negative Charge Pump
A controller circuit for the negative-side charge pump.
The switching amplitude is controlled so that the feedback voltage FBN will be set to 0.265 V (Typ.).

+ Gate Shading Controller
A controller circuit for P-MOS FET Switch
The GSOUT switching synchronize with CTL input.
Please input voltage below VIN to CTL.
When VIN drops below UVLO threshold or RST=Low(=RSTIN<1.25V), GSOUT is pulled High(=SRC).

- VCOM
1-channel operational amplifier block.

* Reset
An open-drain output(RST) refer from RSTIN voltage(up to threshold voltage 1.25V).
RST keeps High(need a pull-up resistor connected to VIN) dulling to 185ms from start-up.

* VREF
A block that generates internal reference voltage of 1.25V (Typ.).
VREF is keep High when the thermal/short-current-protection shutdown circuit.

* TSD/UVLO/OVP/UVP
The thermal shutdown circuit is shut down at an IC internal temperature of 160°C.
The under-voltage lockout protection circuit shuts down the IC when the VIN is 1.85 V (Typ.) or below.
The over-voltage protection circuit when the AVDD is 20 V (Typ.) or over.
The under-voltage protection circuit when the AVDD is 1.3 V (Typ.) or under

- Start-up Controller
A control circuit for the starting sequence.
Controls to start in order of VIN -VGL -»AVDD—-SRC
(Please refer to Fig.27 of 16 page for details.)
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BD81842MUV-M Datasheet

@ Absolute Maximum Ratings(Ta= 25°C)

LIMITS
PARAMETER SYNBOL Unit
MIN TYP MAX

Power Supply Voltage VIN -0.3 - 7 \%

AVDD, SW, DRP, DRN, VCOM -0.3 - 20 Y

SRC, GSOUT, RE -0.3 - 36 \Y

Output Pin

RST, COMP, VREF -0.3 - 7 \Y

SRC - GSOUT -0.3 - 40 \Y,

FB, FBP, FBN -0.3 - VIN+0.3 \%

Input Pin

INN, INP -0.3 - 20 \Y

Function Pin Voltage RSTIN, DLY, CTL -0.3 VIN+0.3 \%

Maximum Junction Temperature Tjmax - - 150 °c

Operating Temperature Range Topr -40 - 105 °C

Storage Temperature Range Tstg -55 - 150 °C

@Thermal Resistance°*?
Thermal Resistance (Typ) )
Parameter Symbol 1oMNote 4 232p(N°‘e 5 Unit
VQFN24SV4040

Junction to Ambient 0.a 150.6 37.9 °C/W
Junction to Top Characterization Parameter"**®*) W 20 9 °C/W

(Note 2)Based on JESD51-2A(Still-Air).

(Note 3)The thermal characterization parameter to report the difference between junction temperature and the temperature at the top center of the outside
surface of the component package.

(Note 4)Using a PCB board based on JESD51-3.

Layer Number of Material Board Size
Measurement Board
Single FR-4 114.3mm x 76.2mm x 1.57mmt
Top
Copper Pattern Thickness
Footprints and Traces 70um

(Note 5)Using a PCB board based on JESD51-5, 7.

Layer Number of . ) Thermal Via™°te ®
Measurement Board Material Board Size Bitch Diameter
4 Layers FR-4 114.3mm x 76.2mm x 1.6mmt 1.20mm ®0.30mm
Top 2 Internal Layers Bottom
Copper Pattern Thickness Copper Pattern Thickness Copper Pattern Thickness
Footprints and Traces 70um 74.2mm x 74.2mm 35um 74.2mm x 74.2mm 70um
(Note 6) This thermal via connects with the copper pattern of all layers.
@®Recommended Operating Range
Parameter Symbol MIN TYP MAX Unit
Power Supply Voltage VIN 2.0 - 55 \%
AVDD 6 - 18 \Y,
Output Pin
SRC 12 - 34 \%
www.rohm.com TSZ02201-0313AAF00540-1-2
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BD81842MUV-M Datasheet

@Electrical characteristics (unless otherwise specified VIN = 3.3V, AVDD = 10V and Ta=25°C)

Limits
Parameter Symbol Unit | Condition
Min Typ Max
GENERAL
o No Switching

Circuit Current lvin - 1.2 3 MA | 1= 40~105°C

VIN rising
Under Voltage Lockout Threshold Vuvio 1.75 1.85 1.95 \ Ta=-40~105°C

No load
Internal Reference Output VREF 1.225 1.25 1.275 v Ta=25°C
Voltage No load

1.2125 1.25 1.2875 Vv Ta=-40~105°C

Thermal Shutdown (rising) TSD - 160 - °c Junction Temp
Duration to Trigger Fault FB, FBP or FBN
Condition Tsce 51 63 s MS | below threshold

BOOST CONVERTER (AVDD)

1.2375 1.25 1.2625 \ Ta=25°C

FB Regulation Voltage Ves
1.2125 1.25 1.2875 \Y Ta=-40~105°C
FB Fault Trip Level V1L r8 0.9 1.0 1.1 \Y FB falling
. FB=1.5V
FB Input Bias Current Ik - 0.1 2 MA Ta=-40~105°C
SW=20V
SW Leakage Current Isw_L - 0 10 PA | 152.40~105°C
Maximum switching Duty Cycle Mbuty 85 90 95 % FB=1.0V
SW ON-Resistance Rsw - 200 250 mQ | SW=200mA
SW Current Limit IswLim 2.5 4.5 6.5 A Ta=-40~105°C
Over Voltage Protection Vovp 18 20 22 \% AVDD rising
Under Voltage Protection Vuve 1 1.3 3 \% AVDD falling
BOOST Soft Start Time Tss FB 12.5 15.5 18.5 ms | Ta=-40~105°C
1.9 2.1 23 MHz | Ta=25°C
Oscillator frequency Fsw
1.88 2.1 2.32 MHz | Ta=-40~105°C
RESET
RST Output Low Voltage VRsT - 0.05 0.2 \% RST =1.2mA
RSTIN rising
RSTIN Threshold Voltage VTH L 1.18 1.25 1.32 \Y Ta=-40~105°C
RSTIN=0 to VIN-0.3
RSTIN Input Current IRsTIN - 0 6 PA | 152.40~105°C
RST Blanking Time Tho.scp 165 185 205 ms | No SCP Zone

Ta=-40~105°C

Operational Amp rifer

Input Range VRANGE 0 - AVDD \%

Offset Voltage Vos - 2 15 mV INP= 5.0V

Input Current linp - 0 3 HA IT,:E.=48£\1/05°C

Output Swing Voltage Von - 5.03 5.06 \% VCOM = +50mA

(INP=5.0V) Vor 4.94 4.97 - V | VCOM = -50mA

Short Circuit Current IsHT vcom - 200 400 mA | INP=5.0V

Slew Rate SR 10 40 250 V/us
www.rohm.com . .
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BD81842MUV-M Datasheet

@Electrical characteristics (unless otherwise specified VIN = 3.3V, AVDD = 10V and Ta=25°C) (Continued)

Limits
Parameter Symbol Unit Condition

Min Typ Max
Negative Charge pump driver (VGL)

242 265 288 mV | Ta=25°C
FBN Regulation Voltage VEeN

239 265 291 mV | Ta=-40~105°C
FBN Fault Trip Level VTL_FBN 400 450 500 mV | FBN rising
FBN Input Bias Current lFan - 0.1 15 Ty 55220031\/05"0
Oscillator frequency Fcen 425 525 625 kHz | Ta=-40~105°C
DRN Leakage Current IprRN_L - 0 10 pA 'T'aBEZSB\{O?C
Positive Charge pump driver (SRC)

1.2325 1.25 1.2675 \Y Ta=25°C
FBP Regulation Voltage VEgp
1.2125 1.25 1.2875 \Y Ta=-40~105°C

FBP Fault Trip Level V1L FBP 0.95 1.0 1.05 \Y FBP falling
FBP Input Bias Current lrgp - 0.1 15 pa | FBP IO e
Oscillator frequency Fcep 425 525 625 kHz | Ta=-40~105°C
DRP Leakage Current Iore_L - 0 10 A 'T’EEZ(;EY 05°C
Soft-Start Time Tssp 3.2 3.9 4.6 ms | Ta=-40~105°C
Gate Shading Function (GSOUT)
DLY Source Current IoLy 3.5 5 6.5 MA | Ta=-40~105°C
DLY Threshold Voltage VL oy 0.85 1.25 1.65 v %:_f(’)'ﬂ[‘?osoc
CTL Input Voltage High Vin i oS ; VIN v | Dependon ViN
CTL Input Voltage Low Vin L 0 ; cogs | V| Depend o VN
CTL Input Bias Current leTL - 0 6 LA $;§= TL%T:SQ%MOS
Propagation delay time (Rising) Tes R - 100 200 ns SRC= 25V
Propagation delay time (Falling) Tes F - 100 200 ns SRC= 25V
SRC -GSOUT ON Resistance Ras_H - 15 30 Q DLY = 1.5V
GSOUT-RE ON Resistance Ras_m - 30 100 Q DLY = 1.5V
GSOUT-GND ON Resistance Ras L - 25 5.0 kQ DLY = 1.0V

OThis product is not designed for protection against radio active rays.
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BD81842MUV-M

Datasheet

@Electrical characteristic curves (Reference data)

(Unless otherwise specified VIN = 3.3V, AVDD = 10V and Ta=25°C)
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BD81842MUV-M Datasheet

@Electrical characteristic curves (Reference data)
(Unless otherwise specified VIN = 3.3V, AVDD = 10V and Ta=25°C)
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BD81842MUV-M

Datasheet

@Electrical characteristic curves (Reference data)

(Unless otherwise specified VIN = 3.3V, AVDD = 10V and Ta=25°C)
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BD81842MUV-M Datasheet

@Electrical characteristic curves (Reference data) — Continued
(Unless otherwise specified VIN = 3.3V, AVDD = 10V and Ta=25°C)
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BD81842MUV-M

Datasheet

@Electrical characteristic curves (Reference data) — Continued

(Unless otherwise specified VIN = 3.3V, AVDD = 10V and Ta=25°C)
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Figure 19. Gate Shading Wave form1
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Figure 21. Power On Sequence1 Figure 22. Power Off Sequence1
(Main Output) (Main Output)
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BD81842MUV-M

Datasheet

@Electrical characteristic curves (Reference data) — Continued
(Unless otherwise specified VIN = 3.3V, AVDD = 10V and Ta=25°C)
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Figure 23. Power Off Sequence?2
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Figure 24. Power Off Sequence3
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BD81842MUV-M Datasheet

@ Application Example

When resistor cannot be put U L oA

near the INP, T

and concerned about the noise, o - v

please insert a capacitor. ' l l AVDD
(0.1uF-1uF) AVDD SRC GSOUT 0ﬂ——>

C_SRC2
RRE

24 23 22 2

1
> (&) w =
! é % o 2] R.AVD_U
INP PaND1 |2
2 /}/
INN FBl17 RAVDD
VCOM
3 16

hd VCOM COMP

i
C_.VCOM 4 15
;l/; AVDD AGND1 RSTIN RRSTU

PaND2 [ :

GSOUT

R.CMP

HE—

RRST.D J C.cmP
5 14
' 4 AVDD AGND2 _7!
D.CPP1 C'AVDD;.I/;. 6
DRP VIN L3 ¢ R'V‘NE s VIN
C FCP1 L L4
Eg g &8 B ¢ ;|; o
c.cPp 7 8 9 10 1 12
C_FCP2
D_CPP2 RRST
RST
C_SRC_U CTL ":H l C.RST
SRC A4 RVGL.D 1 G REF %
CFCN CVGLU ;/'7
Qﬂq — HR-SRC-DI—7} RVGLU
o.sRo1 % vaL When insert R_VIN, VIN strengthens
e - . . the tolerance for the power supply
: cvat noise by a filter effect.

Figure 26. Application Example

Application circuit components list (VIN=3.3V, AVDD=10V, SRC=20V, VGL=-7.1V, VCOM=5V)

r?:r:Z ' value Unit Company Parts Number
Min Typ Max
C_VIN 0.47 1.0 - uF TDK CGA3E1X7R1C105M
R_VIN 1 10 20 Q ROHM MCRO03
C_PIN1 47 10 - uF TDK CGA5L1X7R1C106M
C_PIN2 4.7 10 - uF TDK CGA5L1X7R1C106M
C_AVD1 47 10 22 uF TDK CGA5L1X7R1E106M
C_AvVD2 47 10 22 uF TDK CGAS5L1X7R1E106M
L_AVD 4.7 10 22 uH TDK LTF5022T-100M1R3-H
D_AVD - 30/5 - VIA ROHM RB080L-30DD
R_AVD_U 6.8 91 330 kQ ROHM MCRO03
R_AVD_D 6.8 13 330 kQ ROHM MCRO03
R_CMP - 24 - kQ ROHM MCRO03
C_CMP - 2200 - pF TDK CGA3E2X7R1H222M
R_RST_U - 10 - kQ ROHM MCRO03
R_RST_D - 10 - kQ ROHM MCRO03
R_RST - 10 - kQ ROHM MCRO03
C_RST - 1.0 - uF TDK CGA3E1X7R1C105M
C_DLY 10 33 100 nF TDK CGA3E2X7R1H333M
R_RE 0.2 1.0 5.1 kQ ROHM MCRO03
C_AvVDD 0.047 0.1 - uF TDK CGA3E2X7R1H104M
C_REF 0.1 0.22 0.47 uF TDK CGA3E2X7R1C224M
WWW.ronm.com TSZ02201-0313AAF00540-1-2
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::nrqtz in V_?::)e Max Unit Company Parts Number
C_VGL 0.47 1.0 10 uF TDK CGA3E1X7R1C105M
C_FCN 0.047 0.1 1.0 uF TDK CGA3E2X7R1H104M
D_CPN - 80/100 - VImA ROHM DAN217UMFH

R_VGL_U 6.8 120 330 kQ ROHM MCRO03
R_VGL_D 6.8 16 330 kQ ROHM MCRO03
C_VGL_U 10 100 4700 pF TDK CGA3E2NP01H101J
C_SRCH1 0.47 1.0 10 uF TDK CGA4J3X7R1H105M
C_FCP1 0.047 0.1 1.0 uF TDK CGA3E2X7R1H104M
C_FCP2 0.047 0.1 1.0 uF TDK CGA3E2X7R1H104M
C_CPP 0.047 0.1 1.0 uF TDK CGA3E2X7R1H104M
D_CPP1 - 80/100 - V/ImA ROHM DAN217UMFH
D_CPP2 - 80/100 - VImA ROHM DAN217UMFH
R_SRC_U 6.8 150 330 kQ ROHM MCRO03
R_SRC_D 6.8 10 330 kQ ROHM MCRO03
C_SRC_U 10 100 4700 pF TDK CGA3E2NP01H101J
C_SRC2 0.47 1.0 10 uF TDK CGA4J3X7R1H105M
R_COM_U 6.8 51 330 kQ ROHM MCRO03
R_COM_D 6.8 51 330 kQ ROHM MCRO03
C_VCOM 0.1 1.0 10 uF TDK CGA3E1X7R1E105M

X Please set in consideration of temperature properties and DC bias properties not to become less than the minimum.
COMP parts and the coil need adjustment by output voltage and load. Please consider it based on enough evaluations with the actual model.

@®Power Sequence

RSTIN < 1.25V

o~
3~

C— 1.85V(Typ.)

V[N : T557FB=15.5mS :

UVLO

o
e N

AVDD LT ;
Depend on AVDD switching

\
| N
T~

o
R o8

; Tssp=3.9m5
% .
: ¥

AVDD levelt

SRC
DLY=1.25

o~
Rw 2N

DLY

Gsout »Before VIN input is entered, CTL

ort [ Y N O e B
: : $ ‘

RST _/ 185ms

No SCP Zone /

If RST=Low(RSTIN<1.25V) or VINKUVLO,
GSOUT is pulled High(=SRC).

Figure 27. Power Sequence

-rohm.
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@Protect Operation
- VIN UVLO
AVDD | SRC | VGL
Falling (Typ.) 1.65V
Rising (Typ.) 1.85V
Action All channels shut-down. Start-up Sequence Resets.
* Thermal Shutdown
AVDD | SRC | VGL
Threshold (Typ.) 160°C

All channels are latched in shut-down condition as soon as detecting Thermal Shutdown.

Action For Recovery, power supply should be inputted under UVLO voltage.

» Over Voltage Protection
AVDD
Threshold (Typ.) 20V
Action STOP switching of AVDD.
+ Under Voltage Protect
AVDD
Threshold (Typ.) 1.3V
Action STOP switching of AVDD.
+ Over Current Protect
AVDD
Threshold (Min.) 2.5A
Action STOP switching of AVDD.
» Short Circuit Protect
AVDD SRC VGL
Threshold (Typ.) AVDD x 0.8 SRC x 0.8 VGL x 0.8
All channels are latched in shut-down condition after 63msec(Typ.) detecting Short Circuit Protect in
Action any channel.
For Recovery, power supply should be inputted under UVLO voltage.

@®Reset Function

After UVLO release, 185msec or less =Low
since 185msec =High
RST
1.25V(VREF) 4[
T_CON
1
RSTIN F e | tﬁ
[ -
L |
RST_EN
[ ]

Fig.28 Reset Explanation

The RST is set to Low when the RSTIN voltage is less than 1.25V and is set to High (pulled-up by a resistor to VIN) when the
RSTIN voltage is greater than or equal to 1.25V. However, during the time when power supply is ON for 185ms (Typ), RST
is held High regardless of RSTIN voltage.

Gate Shading function is activated when RST_EN is High. When RSTIN is Low, the Gate Shading function cannot be used.
If the Gate Shading function will not be used, the SRC, RE, and CTL must be pulled-down by a resistor or connected to GND.

Www.rohm.com . TSZ02201-0313AAF00540-1-2
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@ Gate Shading Function

Positive Charge Pump
High—High side MOS ON

Low —Low side MOS ON
SRC

]
— -

JUL e ]

L

]

L]
I
ol

GSOUT Gate Driver

Gate Shading
Control

RE ;;b C_cso

DLY

C oLy F[
p

1.25V UVLO activation =Low

r?ase =High

UVLO signal

R_RE

RST_EN

Fig.29 Gate Shading Explanation

To control the Gate Shading output (GSOUT) by the CTL input, the RSTIN and DLY pin voltages must be set greater than
1.25V. If the DLY pin is left open, the DLY voltage immediately becomes High (greater than 1.25V) when the power supply is
turned ON. To add a delay time (t_DELAY) before DLY voltage becomes High, connect a capacitor (C_DLY) to the DLY pin
The delay time (t_DELAY) can be calculated using the following formula.

t DELAY =(C_oiyx1.25V)/5uA  [sec]

When the CTL input is High (0.65 X VIN to VIN), the MOS between SRC and GSOUT turns ON and sets the output voltage of
GSOUT equal to SRC.

When the CTL input is Low (0 to 0.25 x VIN), the MOS between GSOUT and RE turns ON, and GSOUT will be discharged
down to RE voltage by a slope decided by the external resistor (R_RE) and capacitor (C_GSO).

To adjust a slope, the following setting value is recommended; for resistor (R_RE):200 Q - 5.1kQ, for capacitor (C_GSO):less
than 0.1uF. It may cause the efficiency aggravation by setting out of this range.

The voltage AV that GSOUT discharges during the time (t_WL) when CTL input is Low can be calculated using the following
formula.

AV = SRCx [1 - exp(— t—¢j] V]

C_ssoxR_re

But the loss occurs when C_GSO is added. The loss AP can be calculated using the following formula.

AP = Frequency(CTL)x AV? x C_ \Y

t_w|_ t_WH
CTL H
L
SRC —————— H
AV
L

Fig.30 Gate Shading I/0 Waveform

If the Gate Shading function will not be used, the SRC, RE, and CTL must be pulled-down by a resistor or connected to GND.
And the DLY, please connect capacitor because there is the concern such as noises.
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@How to select parts of application

(1-1) Setting the Output L Constant (Boost Converter)

The coil to use for output is decided by the rating current ILR and input current maximum value lINMAX of the cail.
L Iinvax + Al should not reach o VIN
the rating value level
I
. "3l
I ILr AVDD
O | S o
= \8/ INMAX l
\ average current — rm Co
linmax - AlL should not reach the OmA ;I/;
7T
Figure 31. Coil Current Waveform Figure 32. Output Application Circuit Diagram

Adjust so that lINMAX +AIL does not reach the rating current value ILR. In addition, become the Discontinuous Condition Mode
(DCM) when IL reaches OmA. As for the section which DCM and Continuous Condition Mode (CCM) are replaced by, jitter
properties turn worse. Adjust the coil so that lINMAX -AlL does not reach the OmA. AlL can be obtained by the following equation.

1 AVDD - VIN 1 Al Here, fis the switching
- — _ —_ ere, 11s the switching rrequency.
AlL= [~ VINx VDD x

Set with sufficient margin because the coil value may have the dispersion of £30%. If the coil current exceeds the
rating current ILR of the coil, it may damage the IC internal element.

BD81842MUV-M uses the current mode DC/DC converter control and has the optimized design at the coil value. A
coil inductance (L) of 4.7 uH to 22 uH is recommended from viewpoints of electric power efficiency, response, and
stability.

(2) Output Capacity Settings
For the capacitor to use for the output, select the capacitor which has the larger value in the ripple voltage VPP
allowance value and the drop voltage allowance value at the time of sudden load change. Output ripple voltage is
decided by the following equation.

Here, f is the switching frequency

1 VIN AlL and RESR is ESR of output capacitor.
AVPP = ILMAX x RESR + x x  (ILMAX - ) M

fCo AVDD

Perform setting so that the voltage is within the allowable ripple voltage range.
For the drop voltage during sudden load change; VDR, please perform the rough calculation by the following equation.

VDR= x10us  [V]

Co

However, 10 pus is the rough calculation value of the DC/DC response speed. Please set the capacitance considering
the sufficient margin so that these two values are within the standard value range.

(3) Selecting the Input Capacitor
Since the peak current flows between the input and output at the DC/DC converter, a capacitor is required to install at
the input side. For the reason, the low ESR capacitor is recommended as an input capacitor which has the value
more than 10 uF and less than 100 mQ. If a capacitor out of this range is selected, the excessive ripple voltage is
superposed on the input voltage, accordingly it may cause the malfunction of IC.
However these conditions may vary according to the load current, input voltage, output voltage, inductance and
switching frequency. Be sure to perform the margin check using the actual product.

www.rohm.com TSZ02201-0313AAF00540-1-2
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(4) Setting Rc, Cc of the Phase Compensation Circuit

In the current mode control, since the coil current is controlled, a pole (phase lag) made by the CR filter composed of
the output capacitor and load resistor will be created in the low frequency range, and a zero (phase lead) by the
output capacitor and ESR of capacitor will be created in the high frequency range. In this case, to cancel the pole of
the power amplifier, it is easy to compensate by adding the zero point with Cc and Rc to the output from the error
amp as shown in the illustration.

Open loop gain characteristics 1

Fp= [Hz]

2 tx Rox Co
fp(Min)

{ERNEAN
! 1
w P fz(ESR) = [Hz]

Gain 0 AW 2 ntx ESRx Co
[dB]

0 S
Phase | !
[deg] g9 |

Pole at the power amplification stage
When the output current reduces, the load
resistance Ro increases and the pole frequency

lowers.
fp(Min) 1 [Hz]« at light load
in) =
Error amp phase P 2 1 x ROMax x CO g
compensation characteristics f2(Max) = 1 [Hz]< at heavy load

A 2 1 x Romin x CO
Gain
[dB] Zero at the power amplification stage
When the output capacitor is set larger, the pole
frequency lowers but the zero frequency will not

change. (This is because the capacitor ESR

0+

Phase

N YT Fepupup

[deg] -90 becomes 1/2 when the capacitor becomes 2 times.)
1 [Hz]
Figure 33. Gain vs Phase fp(Amp.) = 2t x Rex Ce
VIN L AVDD

% wl] [

comp sw Co ==
Rc
GNDPGND 7 7
Cc J; J;

Figure 34. Application Circuit Diagram

It is possible to realize the stable feedback loop by canceling the pole fp(Min.), which is created by the output
capacitor and load resistor, with CR zero compensation of the error amp as shown below.

fz(Amp.) = fp(Min.)

1 1
— = [Hz]
21t xRcxCc 2 © x Romax x Co
www.rohm.com TSZ02201-0313AAF00540-1-2
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(5) Design of the Feedback Resistor Constant
Refer to the following equation to set the feedback resistor. As the setting range, 6.8 kQ to 330 kQ is recommended.
If the resistor is set lower than a 6.8 kQ, it causes the reduction of power efficiency. If it is set more than 330 kQ,
the offset voltage becomes larger by the input bias current 0.1 yA(Typ.) in the internal error amplifier.

lf Reference voltage 1.25V
AVDD 4

R AVD_U+R AVD D
R AVD D

AVDD = x FB \Y]

Figure 35. Application Circuit Diagram

(6) Positive-side Charge Pump Settings
The IC incorporates a charge pump controller, thus making it possible to generate stable gate voltage.
The output voltage is determined by the following formula. As the setting range, 6.8 kQ to 330 kQ is recommended.
If the resistor is set lower than a 6.8kQ, it causes the reduction of power efficiency. If it is set more than 330 kQ,
the offset voltage becomes larger by the input bias current 0.1 pA (Typ.) in the internal error amp.

SRCO_ Reference voltage 1.25V

C_SRC_U _ L
SRC = RSRCU+RSRCD  gp V] R_SRC_U
R_SRC_D —|— I:L:I TERR
10 —
BP

10pF to 4700 pF R_SRC_D TF

Figure 36. Application Circuit Diagram

In order to prevent output voltage overshooting, add capacitor C_SRC_U in parallel with R_SRC_U. The recommended
capacitance is 10 pF to 4700 pF. But please enough evaluate with the actual model because adjustments in the
application may be necessary.

Please meet the following condition about the number of the steps of the charge pump. In addition, confirm with an actual
model for the last time. Because the loss is increase when a calculation result is the small, please be careful.

SRC Here, n is the steps of charge pump, Vf is the forward voltage of diode.
(n+1)x AVDD - 2n x Vf

www.rohm.com TSZ02201-0313AAF00540-1-2
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(7) Negative-side Charge Pump Settings
This IC incorporates a charge pump controller for negative voltage, thus making it possible to generate stable gate
voltage.
The output voltage is determined by the following formula. As the setting range, 6.8 kQ to 330 kQ is recommended. If the
resistor is set lower than a 6.8 kQ, it causes the reduction of power efficiency. If it is set more than 330 kQ, the offset
voltage becomes larger by the input bias current 0.1 yA (Typ.) in the internal error amp.

VGL ©O—

_ 0.265V
10 pF to 4700pF
C_VGL_U == R_VGL_U _
T [l] 417 ERR
R VGL_U Tren -
VeL=  (FBN-VREF) —~ 0~ + FBN V] R_VGL_D FBN
VREF (
=
777

Figure 37. Application Circuit Diagram

In order to prevent output voltage overshooting, insert capacitor C_VGL_U in parallel with R_VGL_U. The recommended
capacitance is 10 pF to 4700 pF. But please enough evaluate with the actual model because adjustments in the
application may be necessary.

Please meet the following condition about the number of the steps of the charge pump. In addition, confirm with an actual
model for the last time. Because the loss is increase when a calculation result is the small, please be careful.

-VGL <1 Here, n is the steps of charge pump, Vf is the forward voltage of diode.
-(nx AVDD - 2n x Vf)

(8) VCOM Amplifier block
VCOM Amplifier is a rail-to-rail high slew rate Operational Amplifier which has 0V - AVDD voltage (the 1pin (INP) input
voltage) as an input and output voltage range.
When add a capacitor to output, 0.1uF — 10uF is recommended for the reason of stability.

AVDD AVDD
)
+ i
jimp +
- 2
NINN ;75
©
Veom L

Figure 38. Application Circuit Diagram
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(9) Process of unused function

When Gate Shading Function is not used, please proceed each pin (SRC, RE, CTL, DLY) as follows.

*The SRC, RE, and CTL must be pulled-down
by a resistor (0Q-10kQ) or connected to GND.
The DLY, please connect capacitor because

VIN

AVDD

there is the concern such as noises.
AVDD

R

b

VCOM

%

AVDD

PGND2 [© %1

INP PGND1

INN FB
VCOM COMP

AGND1 RSTIN

AVDD AGND2

DRP VIN

DRN
CTL
VREF

!

2

77 6
%
«—I«SRC m—«:r?ﬁ
" 77

Figure 39. Application Circuit

When VCOM function is not used, please proceed each pin (INP, INN, VCOM) as follows.

¥ The INP must be pulled-down

by a resistor (0Q-10kQ) or connected to GND.

VIN

SRC  GSOUT l

AVDD

R

It

|
A7)

21

AVDD

e [

w =
o =

1E
L%

DLY
GSOUT
PGND2

INP PGND1

INN FB
VCOM COMP

AGND1 RSTIN

AVDD AGND2

DRP VIN

DRN
CTL
RST
VREF

CTL

2

=
7"

Figure 40. Application Circuit
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@PCB Layout Guide

GND Wiring Pattern
The high current GND (PGND) should be wired thick. To reduce line impedance, the GND lines must be as short and
thick as possible and uses few via. Therefore design at PCB board four layers or above is recommended. (Please
use the middle layer as GND shielding and directly connect each GND.) In the case of two layers or less at PCB
board designs, please enough confirm with the actual model about the heat and the noise with care to a GND wiring.

Switching-Line Wiring Pattern
The wiring from switching line (SW pin) of DC/DC converter to inductor and diode must be as short and thick as
possible. If a wiring is long, ringing by switching increases, and the voltage over the resistance of this IC might be
generated. Please note that switching line does not vary PCB layer.
Switching line and wiring easily affected by noise such as feedback line or COMP line must be placed separately.
Switching noise spread may cause the lack of operation stability. In case the multi-layer PCB board, please note that
a switching line and a line easily affected by noise or the external components are not adjacent between layers.
Drawing GND shield line between switching line and these lines easily affected by noise is recommended if these
lines are placed close.

Power Supply Voltage Line Wiring Pattern
For power supply voltage (VIN) and internal reference voltage (VREF), place smooth capacitor nearby IC pin.
Especially, VIN is a power supply line of internal MOSFET for Boost DC/DC, placing capacitor at distance within 2mm
from pin is needed. In addition, wire the VIN line by thickness more than 3mm.
Furthermore, insert the resistance (RC filter formation) on VIN line and become stronger in a power supply change.
Please note that smooth capacitor does not vary PCB layer.

The figure 41 shows an application circuit on the basis of the basic PCB layout pattern guideline mentioned above.
€ Bold line: High current line

€ Blue line(two dots and dashed line): Wiring easily affected by noise

€ Red line (dashed line): Noise source line such as switching line

VIN

SRC GSOUT J;J;
AVDD

|

{

AVDD

NS
o
n>
B

SW[Feeeeeena-

o
DLY §_| j
SHE
PGND2 &
3—
3—

S Sl
I
.
i
=
SRC
GSOUT+=
RE

PGND1 _7’7 g

INN ral 17 !

VCOM

N
w
>

VCOM COMP|

L
4 15
AVDD !7_ AGNDI RSTIN
........... .. . 4 14
a4 AVDD AGNI]2_7;7
o6

b b4 DRP vin Lz !Im
79 87 o] 10l ul o2 ;I/;
CJ S S B
: ! ? RST
PoCTL ! +
i* o
I V6L
l L4
Figure 41. Application Circuit
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Recommended Layout Pattern

Figure 42. Recommended Layout Pattern

EMC Layout Guide
Introduce the plan that can design on the PCB as EMC measures.

Measures by the board pattern
@ Wire AVDD line briefly thickly.
@ Wire the current loop of Boost DC/DC briefly thickly.

Measures by the external component
@ Insert a common mode filter or a beads coil in the AVDD line and form the EMC filter.
@ Place output capacitor and small capacitor (10pF - 1,000pF) in parallel.
® Insert the snubber circuit in SW pin. (Assumed the efficiency becomes worse)

VIN

® e > e\
VIN e L o ¥ e
C.PIN oy CAVD".
I -l y—l I"\_\E {// =t
o—— —4= 0O GND

Figure 44. Current loop

-rohm.
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