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1. ¥ER
1.1. 8l

INNELDO15A22 —ZriE{HINNTOOWS00A-QBI BB T4, ZEHENBFRHE
KRBEPTERERE (<10ns) FEEER (<17A) HWHFX[HE,

2. XEBH

2.1, LR AAS
£i8 1 LBESSHME (Ta=25C)

&= SHRA -2\ K] RAX | Bl
Vee BN 7.5 10 12 %
Vin BWMABE - - 100" Vv
Ipeak RAEEBR - - 17 | A
Vewm HWAPWME £ 0 - 5 %
Feowm FFRIZ - - 10003 | kHz
Wewm B NPWM Bk 4 25 1 - 104 | ns

(1) IR Vos IEEHBEE <100V,
(2). 3) BANLRESRE FTHRMENMR,
() LRBEEZERENEE, SREFD Ves BREHEESEE 1ns & 10ns,

2.2, XigHHSH

AR EHIE MBS HINNTOOWS00A-Q, ZRHERESKER, HER
WLCSP, R~: 0.9 mm x 0.9mm,

Top view Bottom view

1 EEEN B4 INNTOOWB00A-Q
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2.2.1.

2.2.2.

IflInnoscience

#£4% 2 INN10OOWS00A-QRIESS# (Ta=25°C)

Vbs,max 100 \Y
Ros(on), @Ves=5V 80 mQ
Qo,typ, @Vps=50V 0.7 ncC
Ips,putse 17 A
Qoss, @Vps=50V 4 ncC

Kis L

a. AEC-Q101 JAIE

b. GaN-on-Silicon E-mode HEMT XK

c. RIEMMRFEBBE
d. /NI E
e. BTREKE B
KPR IR A

a. LiDAR R

b. BIIRZEDC-DCE#EE

c. DEEMINK

d. 8 RERRI
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WWwWw.inhoscience.com



http://www.innoscience.com/

IflInnoscience

EVBO27-INNELDOT5A2
INNTOOW8B00A-Q LiDAR Application EVB

3. TEEiEE

3.1. RAEHE
U1
Vee LDO
AN o Vin

GND 5V GND
l MV
Cres —— Caus
GND

INNT10OW800A-Q
Q1

GH

PWM Al Y1 Al Y1 N+
R1
A2 Y2—VW\N—A2 Y2 [—{IN- GL

U4

u3

u2
B 2 WP

3.2. ITEIREE
WFEINN1OOWSB00A-QE 4 R A FLIDARMRIEEWE 2., JMEPWMHREFEIZIU2,

RIFIUIPHR T EE., AFENESETU4IEEIINNTIOOWS00A-Q, ZRAERM T{E1E

X
1)EIREL(R2=97.5Q): HVes=00, Q1XMrH Vos=Vin, HVes=5VHES, Q1 FiEH
BEAC res BIEQIME, BEC res BETHRAEZE, H Vos TRAZIFQ1XE,

2)WiB R AE (R2=0Q): HVes=00, Q1EMEHE Vos=Vin. ZHVes=5VEf, Q1
FE, VhEZQIHBEEBAC res BIEEFVine HQ1XBTETV W XTI M2 IEE

WWwWw.inhoscience.com
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4. PCBA ¥ E

INNTOOWS800A-Q

‘ INNELD(MSAZ

2024/06/03

4 INNELDO15A2 PCBAESH
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5. &S
5.1. X EE

IflInnoscience

[ I IGGEE | %02
Tr 1.114ns 0.735ns
A
Tt - 412.1ps 00%  80% r == =
i
Td(on) 427.5ps 365.9ps
Td(off) = 366.7ps
Ton 1.537ns 1.101ns
Totf = 0.7789ns
Vpk 59V sov. | | 4 + Tt TTT7
> < > < > 1
Vbus 60V 59.2V o | *g taom “—
«— -
t(Jn tmf
3 -/
5.2. FXEH
Teuronix IR St S
THEER: EBIRER
Vin: 59Vdc
Ton(ves): 5.8ns
MIXER
Ves max: 5.8V
‘ ! — Vbs max: 60V
N ! \ A CH1: Vs 1V/div >
= 7 5 . Ips max: 17.28A
| = ™ CH2: Vas 3V/div 3] .
| FWHM=5.21ns| . FWHM: 5.21ns
VG | \\ CH3: Ids 2A/dIV
TN S § | W s : B W S S S S Te: 1.114ns
Ids \| =
2ns/div Tdon): 427.5ps
Ton: 1.537n5
POWER THE FUTURE Wwww.innoscience.com 5
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Pl S
THEER: B EEFHRERX
Vin: 50Vdc

Tektronix

Ton(vgs): 5ns
o MR
______________________ e Ves max: 5.68V
B Vbs max: 59.2V
Ips max: 16.7A

Ve / CH1: Ves 1V/div Vodoon T.: 735ps
o T Tr:412.1ps
. . ]
CH2: Vos 10V/div | s one

Td(off):366.7pS
Torf: 0.7789ns
Ton: 1.101nNs

pllhs RSt

TEZER: BIRES

Vin: 55Vdc

lpk:17A

FWHM=5.1ns

Fre:330kHz

Ta: 25°C

Airflow: without air flow
Wi i R
INNTOOW800A-Q: 45.6°C
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K& Appendix
iR A. MiXIES Testing guidance
1. MARUENELTREE
Test point location and wiring diagram
MXF R EZONHREF RO T:
Equipment preparation before test
1) BHERKR(21GHZ HE, 488)
High speed digital oscilloscope(=1GHz Bandwidth,4CH)
2) BEDC ERBR(RAMEEE=100V)
High voltage DC power supply (maximum output voltage=100V)
3) REERE (RAXBLHBE212V)
Low voltage DC power supply (maximum output voltage=12V)
4) EESRER(R/NBEHKE<20nSs)
PWM generator (minimum pulse width<20ns)

5) SMA ¥%BNCRE % (ILE EHT 500Q)

SMA to BNC probe(impedance 500Q)

DC DC

Auxiliary power @ Main power
VA o »
(=]
= easure
- g
GND 3 =[5 measure
I ) ] ; ) Work mode
Signal 9 B . setting
generator] - X
PWM frequency PWM = R_load
setting | =
Pulse width m————x1
setting |, |ﬁ|
INNELD015A2
. .2024/08/03 . .8

Vgs measure Vps measure

MIRE 1 REEESWESR

Appendix Figure 1 Test point location and wiring diagram

2. LtHluF

POWER THE FUTURE WWwWw.inhoscience.com 7
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Power on sequence
a) XHMRE, RRE 1 EEFHHBRE, BABR, ESKRER, TESFRL,

Power off, connect the DC voltage source, as shown in Appendix Figure 1

(note polarity).

b) ITAHBBERNEEIXEERNBEE(7.5V 2 12V),

Auxiliary Power input Auxiliary power supply output voltage range

7.5V~12V.

c) IAESKERE, PWMRSHIREERSEX, II2ZHRE 1. PWMAMESE
FESRER. FEIRNERINESHRE —EEXRTAESTREANEFIRREE
Ko

PWM input refer to Appendix Table 1. It should be noted that the pulse

width of the external signal must be greater than or equal to the final

control pulse width requirement.

d) VeshkZBBIRE: RN ANKBFAF X BN ANV EXS RHM KR EE, NKEF
KUEX BT BEBEESERRE 2.

Ves pulse width Settings: Please refer to Appendix Table 2 for the pulse

width values corresponding to the position of the six-bit dial switch.

e) FTHBWMADCE, EBEASHE, BIXIMENFAEEBRR(s17A), FERK
B Vos(<100V),

Power on, turn up the input voltage from 0V to reach the predetermined

maximum peak current (€17A), noting the maximum Vps (£100V).

MRE1 BESSHRE
Appendix Table 1 Signal generator setting

Specification
Frequency Output pulse signal frequency 1 - 1000 kHz
Output pulse signal voltage
High PEEP _ ? ? 3.3 - 5 Vv
high value
Output pulse signal voltage
Low putP d K - - 0 Vv
low value
Load Pulse signal output load - High Z - -
width Output pulse width 1 - 100 ns

POWER THE FUTURE WWwWw.inhoscience.com 8
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frRE 2 BOhEERE
Appendix Table 2 Pulsewidth Control setting

Width(ns) . Width(ns)
1 2.3 2+3 3.1
2 5.5 2+4 3.9
3 12.8 2+5 4.5 = b
] == [
4 26.3 3+4 7.5 ] ==
==
5 55.5 3+5 9.5 1=
142 0 Gﬁ) SMXMS-06K-TP
LU S6EERN, PREESIHBHPWMEERIEER. When this
6 bit number(6) is connected, the pulse width is consistent
with the input PWM pulse width

3. MiHIREEEEIM
Test setup consideration

EASMAR B LR LN LB EBRBEFE, X R ERKH Ve, RRBBESHEEVcharge,
KPR, FXEBEVos, IBNSMANIE iRt EEEHRBES00, FFLARKREA
mOREBMEERS00, EASMARBMALS N B RELEENADEIN LA TEAKE,
FANRESHIRENT:

Use the SMA probe to measure the voltage and current waveforms in the
circuit, including the driving voltage Vgs, the charging and discharging
capacitor voltage Vcnarge, the pulse current Ip, and the switch voltage Vps. All
SMA measurement points are designed to match impedance of 50Q, so when
viewing waveforms, the oscilloscope input impedance should also be set to
50Q0. The use of SMA ensures that the acquired waveforms are not distorted

on sub-ns time scales. The detailed test setup parameters are as follows:
a) WENEBIREWEHBESY,
The auxiliary power supply is recommended to output 8V

b) FMXRBFRWHBBERGER, BINBETEOORIOV(IEHREIL, R1||R2||R3||
R4=97.50), BEETBEQ@O0F 40V (FA%ZEFI#EL, R1||R2||R3||R4=0Q),

The output voltage of the main power supply is set as required, and the

POWER THE FUTURE Wwww.innoscience.com 9
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recommended setting range is 0V to 90V( Resonant Control,R1||R2||[R3]| R4=97.5
Q)and 0V to 40V (Dual Edge Control,R1||R2||R3||R4=00Q).

) EESREBRKEWHESEN, BESV, PWM BXEIUIRE 20ns-500ns, FFX3T
REHIREEE 1 Hz-TOMHz (BT RESHEREFRXEFEZIRTFH/RENR., &
BRENRBEHIIREI Ve EERZININSE 10ns, $MET/NF330kHz)

The signal generator is set to high impedance output, the amplitude is set
to 5V, and the PWM pulse width range is set to 20ns-500ns,switching
frequency is set to THz - T0MHz. (The maximum pulse width and frequency
are mainly limited by the heat of the device. The final drive Vgs pulse width to
reach the device is recommended to be 1ns to 10ns, and the frequency is less

than 330kHz).
d) REREZFJEBCHT MidVes, EHARMLIR FSMAKRBNCEI/RESRHO, REMT
500, REBENRBEH 21,
Set CH1 to Vgs, use SMA to BNC probe, 50Q impedance, and the external

attenuation factor of the oscilloscope is set to 21.
e) RENKBBECH2 Mk Venarge, FERHR ML IR FSMARBNCE /RIRSRIKA, RE
BE#150Q, REBENREMFEEH 41,
CH2 is set to Vcharge, Use SMA to BNC probe, 50Q impedance, and the

attenuation factor of the oscilloscope is 41.

f) RERKB[BEECH3 Wiklos, FEHRE LK FSMARKRBNCEI/RIKRIK O, REMHT
500, REBENREMGEHA2.02 (ARFREEMA "A” FFI4mV/A) . BE
AENRNE BRI oRERERER T ER.

Set CH3 to Ips, use SMA to BNC probe, 50Q impedance, and the external

attenuation factor of the oscilloscopeis 2.02(Units is “A” and Ratio:94mV/A);

It should be noted that the test current Ips is only accurate when working in

Resonant Control(R=97.5Q).

g) RERKF[EECHS Wik Vos, FHRM IR FSMAKRBNCEI/R KK, REMET
500, REBENRBEH 4,
Set CH4 to Vps, use SMA to BNC probe, 50Q impedance, and the external

attenuation factor of the oscilloscope is 41.

BE: MM ARBEEHENLEENSHEX., FANTEIRRL"MNLRNES

POWER THE FUTURE WWwWw.inhoscience.com 10
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REBHOHE" I THRE 2.

Note: The external test attenuation factor is related to the parameters of
the test circuit. For detailed calculation procedures, please refer to
"Calculation of Signal Attenuation Factor at Test Points" as shown in

Appendix Figure 2.

Vds Vgs

0 R
R27
Vds Vgs L
1k Lves F—m—=
1k

100nF/100v
V1 32l A [Ted ~ f o
= GND
External attenuation of \Vds: GND External attenuation of Vgs:
(R26+Rsense)/Rsense=(R26+(R28//R29//50))/(R28//R29//50)=(1000+25)/25=41 (R27+Rsense)/Rsense=(1000+50)/50=21
Vcharge 1ds
Cll  py R35 R
I -
1k 51 0
100nF/100V 3 3
NI Gl B [ ;_£ Y S| LY R N
S O @] [
. o o
. = GND GND
External attenuation of Vcharge: GND External attenuation of Ids:
(R34+Rsense)/Rsense=(R34+(R37//R38//50))/(R37//R38//50)=(1000+25)/25=41 (R35+Rsense)/Rsense=(51+50)/50=2.02

Ids Ratio:(R13/R14//R15//[R16//R17 ) =0.094mQ=94mV/A

MRE 2 WX RNESREELTHE

Appendix Figure 2 Calculation of Attenuation Coefficient

POWER THE FUTURE WWwWw.inhoscience.com 11
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Bf= C. PCB Layout
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¥ ®E 7 BottomZ
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@)
7 OOR [OO N
(o]
&
GND Oq VIN
ho
C10 ~ > IdS
Uchar ge N
@2 g 22,2
LED1 [ |R33]
K A 5v GND zllzlzllz
EEEEE e
Y T BE s el %§§
St =
2l Ugs Uds
l_f,]lnnoscience
wisWH
INNELDO15A2
\ 2024/06/03 /

BtRE 8 Top OverlayerE

/

/

o /

Bt RE 9 Bottom Overlayer 2
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Designator Part Number Manufacturer ‘ Description

‘ Quantity ‘

€2,C3,G5 CGA2B1C0G2A102JTOYOE TDK CAP, 1TnF/100V, 5%, COG 3
1, C4, NC NC NC 0
C6, C8, C21 0402B103K250CT Walsin CAP, 10nF/25V, £10%, X7R 3
C7,C25,C26 GRM1555C2A5R0BA01D Murata CAP, 5pF/50V, £0.1pF, COG 3
€9, CN CL10BT04KC8NNNC SAMSUNG CAP, 100nF/100V, £10%, X7R 2
c10,C12 0603X225K250NT FH CAP, 2.2uF/25V,£10% , X5R 2
13 CL10BT05KA8NNNC SAMSUNG CAP, TuF/25V, £10%, X7R 1
c14 GRM1555CTH560JA01D Murata CAP, 56pF/50V, +5%, COG 1
c15 0402N100J500CT Walsin CAP, 10pF/50V, +5%, COG 1
C16,C17,C18,C19 HMK212BC7105KGHTE Taiyo Yuden CAP, TuF/100V, £10%, X7R 4
€20, C22, C27 CLO5A225MA5NUNC SAMSUNG CAP,2.2uF/25V, #20%, X5R 3
23, C24 0603CG6R8C500NT FH CAP, 6.8pF/50V, +0.25pF, COG 2
D1 NC NC NC 0
LED1 SZYY0603G yongyu LED1,Green,VF=2.6V,10mA 1
P1,P2 KF128-5.08-2P-AA KEFA 1*2P 2
Q1 INNTOOW800A-Q INNOSCIENCE 100V, 80mQ, 17A, WLCSP 1
R1,R2,R3, R4 RS-06K3900FT FH RES, 390Q, 1%, 1/4W 4
RES, 180Q, %1%, 1/8W
R5, R6, R7, R8, R9, 0805W8F180JT5E UNI-ROYAL 6
(6 parallel total parallel value=3Q)

R10 RTT0200000FTH RALEC RES, 0Q, +1%, 62.5mW 1
R11, R41 NC NC NC 0
R12 0603WAF1002T5E UNI-ROYAL RES, 10kQ, *1%, 1/10W 1
R13,R14, R15,R16, R17 0402WGF470LTCE UNI-ROYAL RES, 0.47Q,£1%, 62.5mW 5
R18, R20 0402WGF100JTCE UNI-ROYAL RES, 10Q, 1%, 62.5mW 2
R19 0603WA2000T5E UNI-ROYAL RES, 200Q, #1%, 1/10W 1
R21 0603WAF3900T5E UNI-ROYAL RES, 390Q, +1%, 1/10W 1
R22 0603WAF8200T5E UNI-ROYAL RES, 820Q, +1%, 1/10W 1
R23 RS-03K1601FT FH RES, 1.6kQ, +1%, 1/10W 1
R24 RC0603FR-073K3L YAGEO RES, 3.3kQ, 1%, 1/10W 1
R25 WRO6X10ROFTL Walsin RES, 10Q, 1%, 1/10W 1
R26, R27, R34 RCO603FR-071KL YAGEO RES, 1kQ, 1%, 1/10W 3
R28, R29, R37, R38 RC0402FR-07100RL YAGEO RES, 100Q, 1%, 62.5mwW 4
R30, R42 NC NC NC 0
R31,R32, R36, R39 RC0603FR-070RL YAGEO RES, 0Q,+1%, 1/10W 4
R33 RS-03K5101FT FH RES, 5.1kQ,£1% 1/10W 1
R35 0603WAF510JT5E UNI-ROYAL 51Q+£1% 1/10W 1
R40 0603WAF1000T5E UNI-ROYAL 1000Q+1% 1/10W 1
S1 SMXMS-06K-TP SM Switch SMXMS-06K-TP 1
PWM,Vds,Vgs,Vcharge,|

i KH-SMA-KE-Z kinghelm RF Coaxial PCB Connector 5
u1, U2 NC7WZ16L6X onsemi NC7WZ16L6X MicroPak-6 2

POWER THE FUTURE WWwWw.inhoscience.com 16
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https://list.szlcsc.com/brand/94.html
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INNTOOW8B00A-Q LiDAR Application EVB

u3 LMG1020YFFR Tl LMG1020YFFR, SBGA-6 1

u4 TPS70950DBVR-TP TECH PUBLIC TPS70950DBVR, SOT-23-5 1
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https://item.szlcsc.com/519988.html?fromZone=s_s__%2522LMG1020%2522
https://item.szlcsc.com/519988.html?fromZone=s_s__%2522LMG1020%2522
https://item.szlcsc.com/3260447.html?fromZone=s_s__%2522TPS70950DBVR%2522

EVB027-INNELDO15A2 'ﬁllnnOSCience

INNTOOW8B00A-Q LiDAR Application EVB

hRZAN 7 52

2025.04.07 First edition AE Team

A Note:

There is a dangerous voltage on the demo board, and exposure to high voltage may lead to safety problems such as
injury or death.

Proper operating and safety procedures must be adhered to and used only for laboratory evaluation demonstrations
and not directly to end-user equipment.

“z.\ Reminder:
This product contains parts that are susceptible to electrostatic discharge (ESD). When using this product, be sure to
follow antistatic procedures.

A Disclaimer:

Innoscience reserves the right to make changes to the products or specifications described in this document at any time.
All information in this document, including descriptions of product features and performance, is subject to change without
notice. INNOIC ACCEPTSURBIT ACCEPTS NO LIABILITY ARISING OUT OF THE USE OF ANY EQUIPMENT OR
CIRCUIT DESCRIBED HEREIN. The performance specifications and operating parameters of the products described
in this article are determined in a stand-alone state and are not guaranteed to be performed in the same manner when
installed in the customer's product. Samples are not suitable for extreme environmental conditions. We make no
representations or warranties, express or implied, as to the accuracy or completeness of the statements, technical
information and advice contained herein and expressly disclaim any liability for any direct or indirect loss or damage
suffered by any person as a result thereof. This document serves as a guide only and does not convey any license under
the intellectual property rights of Innoscience or any third party.
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