” Nisshinbo Micro Devices Inc.

Datasheet

ND1130

Dual H-Bridge Driver with Boost converter

FEATURES

GENERAL DESCRIPTION

<Boost converter Block>

® Output Switch Voltage
® Switching Current

® PWM Control

® Operating Voltage

® Oscillation Frequency

< H-Bridge Driver Block >

40V (max)
1.5A (min)

2.7V to 5.5V
380kHz to 1MHz

@ Internal 2-Channel H-Bridge Driver

® Over Current Protection
® Operating Voltage
® Input Frequency

< General >

Standby Function

Under Voltage Lockout
Built-in Thermal Shutdown
Fault Indicator Output
Package

APPLICATIONS

200mA (min)
7.0V to 35V
300kHz (max)

WLCSP-30-ZA1

® Small piezo actuators
® Haptics devices

The ND1130 is a dual H-bridge driver IC that uses a
Bi-CMOS process with Boost converter.

The boost voltage from a Li-ion battery or 5V power
supply, and drive small piezoelectric actuators and
haptic devices using two H-bridge drivers.

The Boost converter has a built-in soft-start function
to limit the inrush current at power-on.

The dual H-bridge driver supports independent
signal input between channels, improving
controllability from the microcontroller. I/O signal
freguencyis up to 300 kHz and can output a FAULT
signal in the event of an error.

WLCSP-30-ZA1

2.32 x 2.37 x0.6(mm)
(Include solder ball size)
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Datasheet

Nisshinbo Micro Devices Inc.

ND1130
= PRODUCT NAME INFORMATION
ND1130 aa c dd e
Description of configuration
Composition Item Description
aa Package code ZA: WLCSP-30-ZA1
c Version Indicates the product version. This product is A.
. Insert Direction.
dd Packing Refer to the packing specifications.
Indicates the quality grade.
© Grade S: Standard
Grade
e Applications Operating Temperature Range Test Temperature
s General-purpo§e a.nd Consumer —40°C to 105°C 25°C
application
m ORDER INFORMATION
PRODUCT NAME PACKAGE RoHS RHOEIR SOLDER BALL el OLLLIIIRS
FREE (mg) (pcsireel)
ND1130ZAAE1S WLCSP-30-ZA1 v v Sn3.0Ag0.5Cu 6 3000
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Datasheet

Nisshinbo Micro Devices Inc. ND1130

m PIN DESCRIPTIONS
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ND1130 WLCSP-30-ZA1 Pin Configuration
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Datasheet

Nisshinbo Micro Devices Inc. ND1130
Pin No. Pin Name I/O Description
A1 VDD_SW ) Power Supply pin for Boost converter.

Insert a bypass capacitor close to VDD_SW Pin.

The pin to which the timing resistor is connected and determines the oscillation

B1 RT frequency of Boost converter.

The oscillation frequency should set between 380kHz and 1MHz.

The pin controls the current path of the output voltage setting resistor.

When active, it is connected to GND with low impedance, and in standby, it
becomes high impedance and cuts off reactive current flowing through the resistor,
which is effective in reducing system current consumption.

D1, E1 SW @) Switch Output pin for Boost converter Power MOSFET
It controls all operation/stop of the ND1130.

C1 RADJ

A2 STBYb : The STBYb pin is pulled down with 300k (typ.) internally.
B2 FB o Boost converter feedback setting pin.
The feedback resistor and capacitor are connected between the FB pin and the IN- Pin.
GND pin
C2,C3 GND ) Be sure to connect GND and PGND pin next to the IC.
Power GND pin for H-Bridge driver
D2, C6 PGND ] Be sure to connect GND and PGND pin next to the IC.
Output pin of H-Bridge driver Bch (one side).
E2,E3 ouTB2 o The output current is limited to 200mA (min) by the overcurrent protection function.
Shutdown Control pin for H-Bridge driver Ach.
A3 SHDNAb ! The SHDNAD pin is pulled down with 300kQ (typ.) internally.
B3 IN- I Output Voltage Detecting pin.
Over Voltage Detection pin of Boost converter.
D3 VOVP I When it detected over voltage, the VOVP Pin discharges the output voltage.
Be sure to connect VOVP and VDD HB pin.
Ad SHDNBb Shutdown Control pin for H-Bridge driver Bch.

The SHDNAD pin is pulled down with 300kQ (typ.) internally.

FLT pin outputs a signal at the time of abnormality.

B4 FLT 0] It is an open drain type and should be connected to an external power supply
through a pull-up resistance.

Output pin of H-Bridge driver Ach (one side).

The output current is limited to 200mA (min) by the overcurrent protection function.
Power Supply pin for H-Bridge driver block.

Insert a bypass capacitor close to VDD HB pin.

C4,C5 OUTA2 0]

D4, E4 VDD_HB -

A5 INA1 I The control signal input pin for the H-bridge driver OUTA1 side.
B5 INB1 I The control signal input pin for the H-bridge driver OUTB1 side.
Output pin of H-Bridge driver Bch (one side).
DS, ES OUTB1 O The output current is limited to 200mA (min) by the overcurrent protection function.
A6 INA2 I The control signal input pin for the H-bridge driver OUTAZ2 side.
B6 INB2 I The control signal input pin for the H-bridge driver OUTB2 side.

Output pin of H-Bridge driver Ach (one side).

D6, E6 OUTA1 0 The output current is limited to 200mA (min) by the overcurrent protection function.

NSSHINBO
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Datasheet
Nisshinbo Micro Devices Inc. ND1130

m ABSOLUTE MAXIMUM RATINGS

Symbol Ratings Unit
Boost converter Block
Supply Voltage Vop_sw -0.3to 6 \
SW pin Voltage Vsw -0.3t0 40 \Y,
RADJ pin Voltage VRaDY -0.3to 6 (" \Y,
IN- pin Voltage Vin- -0.3to 6 (M \Y
STBYb pin Voltage VsTBYb -0.3to6 (M \Y,
VOVP pin Voltage () Vovp -0.3 to 40 \Y,
H-Bridge Driver Block
Supply Voltage Vbp_HB -0.3t0 40
SHDNAb, SHDNBDb pin Voltage xz:gz’;z -0.3to 6 (1
INA1, INA2, INB1, INB2 pin Voltage x::’; x::’; -0.3to6 (N Y,
General Characteristics
FLT pin Voltage VLT -0.3to 6 \%

600 (3
Power Dissipation Po 1300 (4 mw
1500 5

Junction Temperature Range ('® T -40 to 150 °C
Operating Temperature Range Ta -40 to 105 °C
Storage Temperature Range Tstg -40 to 150 °C

1): When Supply Voltage is less than 6V, the Absolute Maximum Voltage is equal to the Supply Voltage

2): VOVP pin should be connected to VDD_HB pin.

*3): Mounted on glass epoxy board. (101.5x114.5%x1.6mm: as reference data EIA/JEDEC standard, 2Layers FR-4)
*4): Mounted on glass epoxy board. (101.5x114.5%x1.6mm: as reference data EIA/JEDEC standard, 4Layers FR-4)

(For 4Layers: Applying 99.5x99.5mm inner Cu area and 2 thermal via hole to a board based on the data measured under the
measurement conditions specified by our company with reference to JEDEC standard JESD51-9).

(*5): Mounted on glass epoxy board. (101.5x114.5%x1.6mm: as reference data EIA/JEDEC standard, 4Layers FR-4)

(For 4Layers: Applying 99.5x99.5mm inner Cu area and 7 thermal via hole to a board based on the data measured under the
measurement conditions specified by our company with reference to JEDEC standard JESD51-9).

*
*

(
(
(
(

(*6): Calculate the power loss of the IC based on the usage conditions and calculate the junction temperature using the
thermal resistance and thermal parameters.

ABSOLUTE MAXIMUM RATINGS

Electronic and mechanical stress momentarily exceeded absolute maximum ratings may cause permanent damage and
may degrade the lifetime and safety for both device and system using the device in the field. The functional operation at or
over these absolute maximum ratings is not assured.

NSSHINBO
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Datasheet
Nisshinbo Micro Devices Inc. ND1130

m THERMAL CHARACTERISTICS

Parameter Measurement Result Unit
2-Layer / 4-Layer
Thermal Resistance (6ja) 21007/ 9508 °C/W
84(9)
2-Layer / 4-Layer
Thermal Characterization Parameter (yijt) 4107 2808 °C/W
27(9)

6ja : Junction-to-Ambient Thermal Resistance

wijt : Junction-to-Top Thermal Characterization Parameter

(*7): Mounted on glass epoxy board. (101.5%x114.5x1.6mm: as reference data EIA/JEDEC standard, 2Layers FR-4)
(*8): Mounted on glass epoxy board. (101.5%x114.5x1.6mm: as reference data EIA/JEDEC standard, 4Layers FR-4)

(For 4Layers: Applying 99.5%x99.5mm inner Cu area and 2 thermal via hole to a board based on the data measured under
the measurement conditions specified by our company with reference to JEDEC standard JESD51-9).

(*9): Mounted on glass epoxy board. (101.5x114.5%x1.6mm: as reference data EIA/JEDEC standard, 4Layers FR-4)

(For 4Layers: Applying 99.5x99.5mm inner Cu area and 7 thermal via hole to a board based on the data measured under
the measurement conditions specified by our company with reference to JEDEC standard JESD51-9).

m ELECTROSTATIC DISCHARGE RATINGS

Conditions Protection Voltage
HBM C =100 pF, R=1.5kQ +2000 V
+750V (Corner pins)
CDM +500V (Other pins)

ELECTROSTATIC DISCHARGE RATINGS

The electrostatic discharge test is done based on JEDEC JS001 JS002.
In the HBM method, ESD is applied using the power supply pin and GND pin as reference pins.

NSSHINBO
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Nisshinbo Micro Devices Inc.

Datasheet

ND1130
sRECOMMENDED OPERATING CONDITIONS

Symbol MIN TYP MAX Unit
Boost converter Block
Supply Voltage Vbp_sw 2.7 - 5.5 \%
STBYb pin Voltage VsTBYDb 0 - Vbb_sw \Y
Timing Resistor Rt 68 100 200 kQ
Oscillating Frequency fosc 380 700 1,000 kHz
H-Bridge Driver Block
Supply Voltage Vbp_HB - 35 \%
Output Switch DC Current lom 0 20 - mA
SHDNAb, SHDNBb pin Voltage gSHDNAb’ 0 - VbD_sw v

SHDNBb
. Vinat, Vinaz,

IN1A, IN1B, IN2A, IN2B pin Voltage Vingt, Vines 0 - Vob_sw
FLT pin Voltage VLT 0 - 55

RECOMMENDED OPERATING CONDITIONS

All of electronic equipment should be designed that the mounted semiconductor devices operate within the recommended
operating conditions. The semiconductor devices cannot operate normally over the recommended operating conditions,
even if when they are used over such conditions by momentary electronic noise or surge. And the semiconductor devices
may receive serious damage when they continue to operate over the recommended operating conditions.

Ver.1.1
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Datasheet
Nisshinbo Micro Devices Inc. ND1130

m ELECTRICAL CHARACTERISTICS (Boost converter Block)

Vop_sw= Vsteyb= 3.7V, Rr= 100kQ, unless otherwise specified.
For parameter that do not describe the temperature condition, the MIN/MAX value under the condition of
Ta =25 °C is described.

Parameter Symbol Conditions MIN TYP MAX Unit
Under Voltage Lockout Block
UVLO Release Voltage VRuvLO_sw 21 24 2.7 \Y,
UVLO Operate Voltage VbuvLo_sw 2.0 2.2 2.5 V
UVLO Hysteresis Voltage AVuvio_ sw | VRruvio_sw - Vbuvio_sw - 0.2 - \%

Soft Start Block
Soft Start Time tss Ve=0.95V 34 48 60 ms

Oscillator Block
Oscillation Frequency fosc Rt= 100k 630 700 770 kHz
Oscillation Frequency
Deviation (Supply voltage)
Oscillation Frequency
Deviation (Temperature)

fov Vop_sw= 3.0V to 5.5V - 0.8 - %

for Ta=-40°C to +125°C - 3 - %

Error Amplifier Block

Short IN- and FB,

- 0, [V
Reference Voltage Vs Measuring IN- pin 1.0% 1 1.0% vV
Input Bias Current Is Ve=1.0V -0.1 - 0.1 pA
. VstYb=0V, Vbp_sw=5.5V,
IN- pin Clamp Voltage VGLN- loun=10pA 4.8 5.2 5.6 \Y,
RADJ pin _
FET ON Resistance Ron_rADJ IRaDJ=10mA - 6 12 Q
IEQTD \IJ_ep;rI]( Current ILEAK_RADJ VstBYb=0V, VRADJ=3.3V - - 1 pA
PWM Comparator Block
Maximum Duty Cycle MaxDuty ViN-=0.9V 90 93 98 %
Output Block
Switching FET _
ON Resistance Ron_sw Isw=100mA - 0.6 1.2 Q
Switching Current Limit lLvT_sw 1.5 2 - A
Switching FET Leak Current lLEAK_sw Vsteyb=0V, Vsw=40V - - 1 pA
Overvoltage Protection Block
OVP Operate Voltage Voovp 36 38 40 \Y,
OVP Release Voltage Vrovp 31 33 35 \Y,
OVP Hysteresis Voltage AVovp Vbove -Vrove - 5 - \%
VOVP pin Input Current 1 lovp1 Vove= Voo _he=35V, - 60 120 A
OVP Release H
. Vovp= Vbp_He=40V,
VOVP pin Input Current 2 lovp2 OVP Detect 1,200 2,400 4,000 pA
. Vsteyb=0V, _ _
VOVP pin Leak Current love_LEAK Vove= Voo, 1s=40V 1 pA
W W
NISSHINBO



Nisshinbo Micro Devices Inc.

Datasheet

ND1130
m ELECTRICAL CHARACTERISTICS (H-Bridge Driver Block)
Vop_sw= VstBYb= VsHpNAb= VsHpneb= 3.7V, Voo_ns= 25V, Rr= 100kQ unless otherwise specified.
For parameter that do not describe the temperature condition, the MIN/MAX value under the condition of
Ta=25 °C is described.
Parameter Symbol Conditions MIN TYP | MAX | unit
Under Voltage Lockout Block
UVLO Release Voltage VRUVLO_HB 5.6 6.2 6.8 \Y
UVLO Operate Voltage VbuvLo_HB 5.0 5.6 6.2 \Y
UVLO Hysteresis Voltage AVuvio_He | VRuvio_HB - Vbuvio_HB - 0.6 - \Y
Input Block
IN pin High Voltage VIHIN 1.0 - Vbb_sw Vv
IN pin Low Voltage ViLN 0 - 0.4 \Y
IN pin Input Current lin Vin=3.3V - - 1 pA
SHDNDb pin High Voltage
(Operating Mode) VIHSHDNb 1.0 - Vbb_sw \Y
SHDND pin Low Voltage
(Shutdown Mode) VILSHDNb 0 - 0.4 \Y
SHDNDb pin -
Pull-down Resistance RpDsHDND VsHpne=3.3V 210 300 390 kQ
Output Block
High Side SW ON Resistance RosH losource=20mA 4.0 6.0 8.0 Q
Low Side SW ON Resistance RosL losink=20mA 4.0 6.0 8.0 Q
High Side
Over Current Detection locTH 200 300 400 mA
Low Side
Over Current Detection locn 200 300 400 mA
Output Rise Time tr Vin=0 to 3.3V - 400 - ns
Output Fall Time tf Vin=0 to 3.3V - 340 - ns
Rise Dead Time Dtr Vin=0 to 3.3V - 200 - ns
Fall Dead Time Dt Vin=0 to 3.3V - 180 - ns
Rise Delay Time td_on Vin=0 to 3.3V - 310 - ns
Fall Delay Time td_oFF Vin=0 to 3.3V - 270 - ns
Input Frequency fin - - 300 kHz
g',?,? fg;i SC\ijvrrent loLEAkoUTH VstBYb=VsHpnb=0V,Vout=0V - - 1 nA
Low Side SW | VstBYb=VsHponb=0V, B B 1 A
OFF Leak Current OLEAKOUTL 1 y/oyr=25V K
OUT pin — VDD pin VstaYb=VsHpnp=0V,
Potential Difference Vroov lorH=20mA B 0.7 1.0 v
GND pin — OUT pin VsteYb=VsHDNb=0V,
Potential Difference Vpoco lorL=20mA B 0.7 1.0 v

Ver.1.1
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Datasheet
Nisshinbo Micro Devices Inc. ND1130

mELECTRICAL CHARACTERISTICS (General Characteristics)

Vop_sw= VsTt8Yb= VsHpnab= VsHoneb= 3.7V, Vopo_ne= 25V, Rt= 100k(2, unless otherwise specified.
For parameter that do not describe the temperature condition, the MIN/MAX value under the condition of
Ta= 25 °C is described.

Parameter Symbol Conditions MIN TYP MAX Unit
STBYb pin High Voltage
(Operating Mode) ViHsTBYb 1.0 - Vbp_sw \%
STBYb pin Low Voltage
(Standby Mode) ViLsTevy 0 - 0.4 v
STBYbD pin _
Pull Down Resistance RppsTBYD VstBYb=3.3V 210 300 390 kQ
FLT pin _
Low Level Output Voltage Vs lFLT=5001A - 0.2 0.4 \
FLT pin OFF Leak Current loLEAKFLT VFLr=5.5V - - 1 pA
Quiescent Current
(Boost converter Block) lasw No Load - 1.9 2.8 mA
Quiescent Current fina= fing=10kHz
(H-Bridge Driver Block) lars | antiphase 50% Duty Cycle - 1.0 20 | mA
Quiescent Current | VsTaYb=VsHpnp=0V ~ 16 36 R
(Standby mode) QasTeY Vpp He=0V : : H

mH-Bridge Driver Block Pin Operation Table

Ach
INPUT OUTPUT
SHDNAD INA1 INA2 OUTA1 OUTA2
Low * * Hi-Z Hi-Z
High Low * Low *
High High * High *
High * Low * Low
High * High * High
* Don’t Care
Bch
INPUT OUTPUT
SHDNBb INB1 INB2 ouTB1 ouTB2
Low * * Hi-Z Hi-Z
High Low * Low *
High High * High *
High * Low * Low
High * High * High
* Don't Care

NSSHINBO
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Datasheet

Nisshinbo Micro Devices Inc. ND1130

s H BRIDGE DRIVER SECTION OVERCURRENT PROTECTION CIRCUIT

The overcurrent protection function operates when the high side SW current flows more than locth or the low side SW
current flows more than IoctL. The overcurrent protection operates in three steps.

(1) Sensing step

= Turn off power MOSFET of the Boost converter

*Turn off the power MOSFET of the H-bridge driver

Reset soft start

-Reset the FB pin Voltage

-Connect a dummy load between the VOVP pin and the GND pin.

(2) Timer latch step

Timer latch operation, the protective operation (1) continues for a fixed time (500 ms typ.) after an overcurrent is
detected.

(3) Start step

After the timer latch operation is completed, the soft start operation automatically starts.
Then the IC operation shifts to normal operation.

When the cause of overcurrent has been removed, IC operates normally after the soft-start.
If it has not been removed, operation from (1) to (3) are repeated.

Ver.1.1
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Datasheet
Nisshinbo Micro Devices Inc. ND1130

m TIMING CHART
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INB2 -

t t
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Fig. 1. Output Rise/Fall Time, Rise/Fall Delay Time
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INB1, INB2 & _,_\_,_\_I_l_
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Highside SW Gate T lov [ToF ] ov [Tom
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Lowside SW Gate
(IC internal)

OUTA1, OUTA2,
OUTB1, OUTB2

i i i i
= e e e
Dead-time Dead-time Dead-time Dead-time Dead-time Dead-time
Dtr Dtf Dtr Dtf Dtr

Fig. 2. H-Bridge Driver Block

NSSHINBO
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Nisshinbo Micro Devices Inc.

Datasheet

m TYPICAL APPLICATION CIRCUIT
L1
Vi 3.3 uH D1 Vour
o —‘I— C6 R4 ? I C3
C1 100 Q %%
Cc2 R2
0.1 uF 4.7 uF
T o . i §240k9 ; g
VDD_SW swW
RT
R5
100 kQ
IN-
Stand-by (Q———— STBYb
Shutdown SHDNAb ND1130 RADJ
(H-Bridge Driver Ach.)
Shutdown O——1 sHDNBD Ron rany
(H-Bridge Driver Bch.) - |
VDD HB ]-
iINa1 O———— INAt vove
R 240k
Na2 O——— a2 Vour :[1+72JXVB :[1 X )jx1(V):25.0(V)
OUTA1 — R, 10(k2)
INB1 O—— Na1 =
N2 O—— B2 outaz | T
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FLT L
FAULT =
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R6 GND PGND
100 kQ 7i7

T

ND1130 Typical Application Circuit

Ver.1.1
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Nisshinbo Micro Devices Inc.

Datasheet

ND1130

m BLOCK DIAGRAM

| uvLo I| O vop_sw
STBYb | Standby
ON/OFF
®
FB
PWM sw
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IN- O \ g g S Buffer
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—
Vref 1.0V I Soft Start The
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Shutdown
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RT C
. O VDD_HB
High Sidk i i
R uvo f E
L 3
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S ] L 1
INA1 9 Low Side Low Side
Control " " >
O Control ||
INA2 Logic
-
ocpP
Gate Driver Gate Driver
L 3
© O outs1
o] 5 O outs2
INB1 O— Control | h g
Logic || Low Side Low Side
SHDNBb O i 9 Gate Driver Gate Driver
wne2 O Control ||
Logic
(I) O
GND PGND
ND1130 Block Diagram
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Datasheet
Nisshinbo Micro Devices Inc. ND1130

msMARKING SPECIFICATION

DO@B3@®: Product Code ... Refer to Part Marking List
®®®@: Lot Number ... Alphanumeric Serial Number

Q ® ®|0

Al Pin

WLCSP-30-ZA1 Marking Specification

NOTICE

There can be variation in the marking when different AOI (Automated Optical Inspection) equipment is used. In
the case of recognizing the marking characteristic with AOI, please contact our sales or distributor before
attempting to use AOI.

ND1130 Part Marking List

Product Name (ORGRONO)
ND1130ZAAE1S 17130

NSSHINBO
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Nisshinbo Micro Devices Inc.

Datasheet

ND1130

mTYPICAL CHARACTERISTICS (Boost converter Block)

Oscillation Frequency vs. Timing Resistor Oscillation Frequency vs. Temperature
(\Y =3.7V,Ta=25°C) V, =3.7V,R;=100 kQ
1000 \ DD_SW 800 ( DD_SW T )
N N 780
T 900 T
X \ = 760
2 800 N\ 2
«© o 740
>
>
§ 700 g 720 Lo+
=] o e
=3 S 700 L —
© 600 g ]
uc. T 680
) c
= 500 ™ o 660
§ \\ ®
S = 640
o 400 S— Q
° 8 620
300 600
60 80 100 120 140 160 180 200 50 25 0 25 50 75 100 125 150
Timing Resistor Ry (kQ) Ambient Temperature Ta (°C)
Reference Voltage vs. Temperature Output ON Resistance vs. Temperature
1.04 (Vop_sw=3.7V) 16 (Vop_sw = 3.7 V, Iy = 100 mA)
1.03 € 14
s 3
1.02 z' 1.2
o0 o
> 14 PR
2 1.01 o 1.0 s
g g -
= © 4/
S 1.00 = b 08 =
@ =9 @ T
2 0.99 © 0.6
o z 1
£ 0.98 © 04
x 2
0.97 g 0.2
0.96 0.0
50 25 0 25 50 75 100 125 150 50 25 0 25 50 75 100 125 150
Ambient Temperature Ta (°C) Ambient Temperature Ta (°C)
Switching Current Limit vs. Temperature
(Vop_sw=3.7V)
3
<
gl 2.5
e
5
= 2
£ -——r<
: ’/ -~
€ 15
e
=
=]
o 1
o
=
£
205
H
(7]
0
50 25 0 25 50 75 100 125 150
Ambient Temperature Ta (°C)

Ver.1.1
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Nisshinbo Micro Devices Inc.

Datasheet

ND1130

mTYPICAL CHARACTERISTICS (H-Bridge Driver Block)

High Side SW ON Resistance vs. Temperature
(Voo_ne = 25 V, losource = 20mA)

12
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zG T
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£ 2
0
50 25 0 25 50 75 100 125 150

Ambient Temperature Ta (°C)

Low Side SW ON Resistance

Rps. (©)

Low Side SW ON Resistance vs. Temperature
12 (Vop_ne = 25 V, logink = 20 mA)

10 -

0
50 25 0 25 50 75 100 125 150

Ambient Temperature Ta (°C)

High Side Over Current Detection vs. Temperature
(Vop_ve =25 V)

Low Side Over Current Detection vs. Temperature
(Vop_ e =25 V)

400 400
c
S 350 S 350
o — s
Q [ ——— Q
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SE sE
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Nisshinbo Micro Devices Inc.

Datasheet

ND1130

mTYPICAL CHARACTERISTICS (General Characteristics)

Quiescent Current vs. Supply Voltage Quiescent Current vs. Temperature
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T T T
Switching Regulator Block - Switching Regulator Block
T 25 < 25
E E
H
E 2 _/// £ 2 -
ol t L
S // g i
£ 15 5 15
a3 o
= c
3 1 g 1
Q (7]
@ )
3 2
2 E
g 05 G o5
0 0
3 4 5 6 50 -25 0 25 50 75 100 125 150
Supply Voltage Vpp sy (V) Ambient Temperature Ta (°C)
Quiescent Current vs. Supply Voltage Quiescent Current vs. Temperature
(Voo_sw = 3.7 V, s = fig = 10 kHz, Ta = 25 °C) (Voo_sw = 3.7V, Vop g = 25V, fivg = finy = 10 kHz)
2.0 T T T 2.0 T T T
18 H-Bridge Driver Block 1.8 H-Bridge Driver Block
< <
T 16 E 16
£ 14 £ 14
§ 1.2 C 5 1.2 g p—
= p— = ——
.0 1.0 e
€ 0.8 € 0.8
] ]
g 0.6 8 0.6
g 04 5 04
0.2 0.2
0.0 0.0
5 10 15 20 25 30 35 40 50 25 0 25 50 75 100 125 150
Supply Voltage VDD_HB (V) Ambient Temperature Ta (°C)
Quiecent Current vs. Input Frequency Standby Current vs. Temperature
(Vpp_sw=3.7V, Vpp_ =25V, Ta=25'C) (Voo_sw = 3.7V, Vpp_ug = 0V, Vsrayy, = Vsuons = 0 V)
3.0 T T 10
H-Bridge Driver Block 9
I 25 <
£ E
- >
1] m
_5 2.0 — / 'é 7
- = /)
€ / v 6 7
g 1.5 / o 5 I,
. =
o / 3 /
kS rd > 4
@ 1.0 2 S
g 2 3 7
2 8 /
<] » 2 o
1 F
0.0 0
50 100 150 200 250 300 50 -25 0 25 50 75 100 125 150
Input Frequency f, (kHz) Ambient Temperature Ta (°C)

Ver.1.1

NSSHINBO

- 18 -



Nisshinbo Micro Devices Inc.

Package Information

WLCSP-30-ZA1

m PACKAGE DIMENSIONS

2.32+0.04

2.37x0.04
|

INDEX MARK /

J-J' Cross Section

PI-WLCSP-30-ZA1-E-B

UNIT: mm

(0.025) j_ 1 1_(0.215)
D O 0O d) O O] 6 CcRoss ARk
B D i OO0O0OO0 5
l | P 1000 Oﬂ%“
J D O O O O Ol
D O 0 O O O
D [§| o0 00 ol
(0. 05) E|D ¢ B AWI
¢O.22¢0.03I$| 0.05@|S|AB|

0.41+0.02

M
0.15+0.02

|
_u,u,\rz, LA

m Recommended Land Pattern

NSMD

Solder Mask

Copper Pad

T Substrate

NSMD Pad Definition

Pad definition Copper Pad Solder Mask Opening
NSMD
(Non-Solder Mask defined) 0.20mm MIN. 0.30mm

*Pad layout and size can modify by customers material, equipment and method.
*Please adjust pad layout according to your conditions.

Recommended Stencil Aperture Size: ¢ 0.30mm
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Nisshinbo Micro Devices Inc.

Package

Information

WLCSP-30-ZA1

m Visual Inspection Criteria

PI-WLCSP-30-ZA1-E-B

No. Inspection Items Inspection Criteria Figures
A >0.2mm is rejected A
B > 0.2mm is rejected
1 Package chipping C > 0.2mm is rejected <
And, Package chipping to Si surface and to bump is
rejected.
4
A>0.2mm is rejected ;
2 | Si surface chipping B>0.2mm is rejected
C>0.2mm is rejected "I
But, even if A>0.2mm, B < 0.1mm is acceptable. A
3 No bump No bump is rejected.
. . To reject incorrect marking, such as another
4 | Marking miss . .
product name marking or another lot No. marking.
5 | No marking To reject no marking on the package.
6 Reve_rse direction of To reject reverse direction of marking character.
marking
To reject unreadable marking.
7 | Defective marking (Microscope: X15/ White LED/ Viewed from vertical
direction)
To reject unreadable marking character by scratch.
8 | Scratch (Microscope: X15/ White LED/ Viewed from vertical
direction)
To reject unreadable marking character by stain and
9 Stain and Foreign foreign material.
material (Microscope: X15/ White LED/ Viewed from vertical
direction)

NSSHINBO




Package Information
Nisshinbo Micro Devices Inc.

WLCSP-30-ZA1 PI-WLCSP-30-ZA1-E-B
m PACKING SPEC
UNIT: mm
(1) Taping dimensions / Insert direction
o
S 2.0+0.05 4.0+0. 1 1.57% + 0.25+0.05
Insert direction o
~
(E1) =
Lo
o
) 41O @ O W
+ P
[Te) 1T | T T | T e
< ol o=
o | | | oHE L
| | | | Lo .
.| oo
ool |1Ql ¢ ||
| | |
2.5+0.05 4.0+0.1 1.0%! 0.710.05‘
|
(2) Taping state
o)
S N—————
Feed direct ion s———p
Sealing with covering tape
o O O . . . . . J [O O @)
Trailer part | Devices | Leader part
more than 160mm ' 3,000pcs/reel ' more than 550mm
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Package Information
Nisshinbo Micro Devices Inc.

WLCSP-30-ZA1 PI-WLCSP-30-ZA1-E-B

(3) Reel dimensions

11,420, 1
|

| | Y

© (o]

(4) Peeling strength

Peeling strength of cover tape

*Peeling angle 165 to 180° degrees to the taped surface.
*Peeling speed 300mm/min
*Peeling strength 0.1 to 1.0N
Cover tape
165 to 180°

/

Direction to pull

T T I T I

@ [eed direction T
Carrier tape
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Package Information
Nisshinbo Micro Devices Inc.

WLCSP-30-ZA1 PI-\WLCSP-30-ZA1-E-B

(5) Packing state

<Label> Product Name, Quantity, Lot No., Mark

Box size: 185x185x 18

m HEAT-RESISTANCE PROFILES

260°C MAX.

3°C/s MAX. 255°C

/ 30s MAX.
217°C 6°C/s MAX.

A

200°C

150°C

| 60-150s
60-120s

4
A

y
A

Package Surface Temperature (°C)

Time(s)r

Reflow profile
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Datasheet

Nisshinbo Micro Devices Inc. ND1130 series

Revision History

Date Revision Changes
October.11.2024 Ver. 1.0 Initial release
May.07.2025 Ver. 1.1 PKG Information : PI-WLCSP-30-ZA1-E-A — PI-WLCSP-30-ZA1-E-B

(Added visual inspection criteria for WLCSP package.)
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