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1. ¥ER
1.1. 518§
KBEBRIRANBERRBEFXINEBRE, TEFTERFHSHEEAMF, FEIH
LPRT{ES (3~5V) BHIFXRES., XFBE10FTEEERVGaNEHE (INNO4OFQOT2A)
HERI, R ABER200A, WA/ BHBETBEBHAOV-5V, ERHRRT: £105mmxE
80mmxE18mm,
1.2, 55

B EERE
> /NRS: £105mmxEE80mmxE18mm
> KERAFAESD: 200A
> ZHEE, 2HEHE (K: X; &: F)
B RIPINEE
> BMRIERP
1.3. NAHm=R

B AHAX
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2. XBESH
1 XBBERSHE(Ta=25°C)

Symbol Parameter Condition Min Nom Max Unit
REMAE

Vour BMANBE - 0 5 5.5 Vv
Vears B E - 0 5 5.5 Vv
lo ABER - - - 200 A
12V RS EE12V 12 - 15 Vv
PRT rHESS 7+ 3 - 5 Y
EHESE x - 0 - v
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3. DemoA X

3.1. A%k

Main Power Circuit

ATE
QT T |NN040FQO12A
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! :_ -: ¢ I ATE |
| | t— i 2 040FQOTRA !
| | | I D1 D2 |
| BAT+ S —Oo |
| ——— | 1 Vour BAT+ |
| [l |
. 1 i - |
| P

: | T :_ Reverse Protection Circuit : ! (o] Vg !
I PRT | GATE | 1 I
| I |
I | Lo I
| I |
' ! BAT: Lo GATE |
[ ' b Q10 |
! L - | Lo 040FQOTRA |
| B [ - ¢ D1 D2 '
l L2 0O BATY I || :
I I O O !
| I |
, 0 BAT l BAT ,

1 INNEBG200B3 R AEE

W BEE D : NNRAXENRHNME, BIHOPRTIYUSLHAIEMINRAXER
FX (&: X, &: 7F) .

FIMXRBEE: UL NEEROERE, EEHT0MINNO4OFQOT12AFHERAR ,

PIRER: TEZMHIEEBRE, BEBRIZEN Vo SBAT+IIHF, BIEPRTASES
m%ﬁ-;:l:o

3.2. GaNHIRZ L EE
B /NEZE: FCQFN 6mm X 4mm

B REIERTE

. RESE
" REFT
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3.3. ERSHNA

3.3.17. INNO40OFQO12A

If1Innoscience

INNO4OFQOI2AREEREM N —REFAHNOVCaNRARIRES EBENINESE
AVHERAKZRERESEFIRXRAE, SEBEM1.2mQ; XHA6mmM x 4mm

FCQFN#f %,
.14.15.16 17.18.19
13 D2 02 20
hlinnoscience ,'_ _,:. :
Sk 3 2 1
1 INNO40FQO12A%{ 2 ]
£ 2 INNO4OFQO12ABB S B4 (T= 25 °C)

Parameter | Value ‘ Unit

VDD,max 40 V
Rob(on),max@Ve=5V 1.2 mQ
QG,typ@VDD=20V 60 nC

Ip,oc 100 A

POWER THE FUTURE WWwWw.inhoscience.com


http://www.innoscience.com/

DBO0S-INNEBG200B3 il Innoscience

INNO4OFQO12A 5V/200A Load Switch Demo

4. BHERER
4.1, EHNA

INNO40FQO012A

1] Innoscieme ¢

INNEBG200B% V1
04/28/2027

@C

4 Bottom {1 &

IRGIEEEEE . ANERFXEWIREME, BB OPRTUUIMIRFIINRFXE N
HF/x (K: %; &: F) .

FTHRBEE: oJULWNEAERNEE, TZH10PNINNO4OFQO12AHERAM .
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4.2 RITER

4.2.1. InnoGaNIRX 1 B 1% it

. SOT-23
Auxiliary Power Supply: +12V BTa008
+12V BAT54W. 2 9% +12v1 R47 Rag GATE
S12V
soD123 3/ 36K NC
o
- D17 0805 0805 GATE a7 +12V1
B +12V. 1UF/50V Uy SOT-363
3 = c38 Cs4 R35 ;*g& 0805
2 T = = 100k LU e c
1 10uF/25V hursv oo 0805 o BAT-
eaders 0805 0603 é 2 g B F3 I I
RIS
10 80615 BB Rlzt
Py Volatge Range: +33V~+5V [0V 603 Las I 05 MMDT5401
=7 c— High : ==
gh : On Stage = o x x
BAT+ B - R12
BUCKVOUT § Low : Off Stage o wou 25’350\/ gi : 3 BAT: —agzﬂ
GATE 2 prT  RI13 1) Qs BAT54 3 a4
Ty = T MMBT3004 ER] 0805
Header K S0D323
0603 | sor-23
P5 2 &
B o g
1 I’: S SOT-23
2 1 Q24 MMBT3904
3 1] 2n7002 \ A BAT+
4 SOT23-3 Q2
Header
R56
c37 75K
1 R32 805 BAT+ AT+
1nF/10V 10k R14
0603 0603 M RSS
BLCKVOUT [(BUCKvoUT>
BUCKVOUT 0305 20K
0805
Cear BAL

5 AR IX B B B

IRE B ME SR, XE[ESHMTRMI:

FI& 3 XER[GSHE
BE 28 (As) #

(L]

BZT52C5V1S Zener Diode, BZT52C5V1S, SOD-323 D8, D11 2
BAT54WX Diode, BAT54WX, sod-123 D12, D13, D14, D17 4
MMDT5401 MMDT5401, SOT-363 Uit 1

VGaNIXMBRAXRENEN., RHBEENRERZTEELMNRKR, BYR R
BREREME (FLE4S) .

4.2.2. InnoGaNBUFI& It
S RKBEREWMBRER, FH6mMmmM x 4mm FCQFNH %, ZiXPCBHTop B
BottomERBiEEEI Thermal PadiIBUERI R HE RIS HNR BT FLIEE, UIKE

RENHAME, ENBERESORANESEME, BEIREC.2mmEA (FXLE6) , #
HEE#EE2HEE,
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ﬂ
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5. Demoit 4

5.1. FF@EKF

i R4

Vour=5V

Auxiliary Power=12V

e = [o=0A

i = PRT Control Signal: 0V -
3.3V

X

AHER

FESRIES, FEERN2.3ms

Wit =4

Vour=5V

Auxiliary Power=12V

lo=10A

PRT Control Signal: 3.3V -
ov

I X

MHER
XWERESR, XU T
243.5us
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5.3. Bt RIRMRIF

Wi =4

Vour=0V

Veat+=-5V

Auxiliary Power=12V
lo=10A

PRT Control Signal:
0V—>3.3V > 0V

ey £ MR

o T BtR&%, PRTESEARET
] : ' B, BEASRSFEE XN, K
H—E RO,

5.4. RHERRF

Wit =4

Vour=5V

Auxiliary Power=12V
lo=150A(F KR 200A)
PRT Control Signal: 3.3V
X

WRHSR

RARFIERIEBIT,

VBAT+ (D2)

vouTt (o)
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5.5. imEM{ER

=
Vour=5V,
10=200A,
Airflow:2.5m/s
Ta=25°C

{%47] 3” ' rf19 1n GYY : INNO4OFQOT2A 3t Bt % 8 :
' N l'— 4

U f]f ey p

F i 503 .

4 1488. 496 R 2om/s
U (0 (X {I H00 00 MHLER
{ T_min:45.7oc
T_max: 50.3°C

MWt =4

Vour=5V,

10=200A,

Airflow:2.5m/s

Ta=25°C

INNO4OFQO12A # B # £ :
8pcs

2.5m/s K

ML LR

T_min:50.8°C

T max: 55.4°C

st

Vour=5V,

[0=200A,

Airflow:2.5m/s

Ta=25°C

- n I INNO40FQO12A F Bx £ £ :
81 1 %LG 10pcs

Cnlmmonw AJ‘::W‘I ;;)] : =N

- | . WRER

T min:80.0°C

T max: 83.1°C

Airflow :
2.5m/S

10pcs

Airflow :
2.5m/s
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B RAppendix
fi® A.MiXiES Testing guidance

1. MHARNUENELTEE

Test point location and wiring diagram

DC SOURCE

0to 5V (:

200A MAX

161 inno cience |-
INNEBG: Y0B3 V1
04/28/. 23

:
Control  GNp ——=

Signals pPRT ——

MiRE 1 Load SwitchiZE& ~=HE

2. LBk
Power on sequence

1) BHEFERT12VIHFGNDE, MEHAR CGEERME)

Connect the auxiliary power supply to “12V” and “GND"” as shown in
Figure 1 (note polarity).

2) BRAXEFESIKOEZPRTAMIGND BESBF A0V, METHRR CGEERMYE) .
Connect the switch control signal port to the “PRT” and “GND” , with the signal
level set to OV (low state), as shown in Figure 1 (note polarity).

3) BREMBEREEEVoudsfGNDIw CEERM) .

Connect the DC voltage source to the “Vour” and “GND” (note polarity).

4) BHMIEETBAT+HFIGNDIR, METHR GEERMYE) .

Connect the battery to the “BAT+” and “GND” , following Figure 1 (note
polarity).

5) fIAWIR, WREEI2V,

POWER THE FUTURE WWwWw.inhoscience.com 11
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Power on the auxiliary supply; auxiliary voltage: 12V.
6) HEREFIESHKOLERIV~5V,
External control signal port must maintain a constant high level of 3V~5V.

7) BERBEER, FRRERRER, ZRKXEESV, RAKEIL0A, FIHERBEER, EIE
BEABERIEMRBFEE (<200A) .

For the DC voltage source, set current limit mode with maximum voltage
5V and current limit 0A, power on the DC source, then gradually increase

input current to the target value (£200A).

8) MINGLEBEEEERIYE, BITAFEFAYE, EBENATER, ITERCERSEE
ARiEBid125°C, RFPFTHBRMXE (FH >100ANMMK=5m/s) ,

During normal operation verification, ensure maximum device
temperature <125°C; deploy cooling fan (airflow =5m/s) when load

current >100A.
2. THIRF
Power off sequence
1) B%, BAZBREERNO, AREXHARE,
Set the load current to zero then turn off .
2) AR, XAXMERERBER.
Disable the main power DC output.
3) HX, #HESIRAOV, REXABGSKES.
Disable the signal generator output.
4) EEXBBIR,

Disable the auxiliary power supply output.

POWER THE FUTURE WWwWw.inhoscience.com 12
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Bz B. [RIEE
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U_Control Board U_Power Stage
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BAT+ <] BAT+
BUCKVOUT > BUCKVOUT
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> PRT GATE > GATE 7
— 2
— 3
— 4
Header 4
BUCKVOUT AT+
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BAT- 1
BAT+
L __Cl __CZ _— __CS __("A BUCKVOUT d
~T~ECl prmm— . ~T~EC2 . . TGATE ] 3
U70uF/16V 22uF/25V PR2uF/25V INC NC [} e
EC8 1210 11210 EC8 1210 1210 Headerd
il AL INEPN
J1 J5 J9 J13
1 1 1P 1P
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ouT BAT+ BAT- BAT-
J2 J6 J10 J14
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ouT BAT+ BAT- BAT-
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2 — 2 — 2 — 2 —
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FMiRE 2 INNEBG200B3 I I =R % [E 18 ]
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Bf= C. PCB Layout

BfRE 4 Top/E

| [f1Innoscience
INNEBG200B3 V1 O O
04/28/2023

O 00 O 0O

Bi3=E 5 Top Overlay 2

+1vg
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MiRE 6 Mid1 2

MRE 7 Mid2 B
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Mi=E 8 BottomZ=

[#40)

10

FfRE 9 Bottom Overlay =
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M=E 11 IKE14R Bottom Overlay 2

|:| |—|ﬁm 8.
| iy 5

C] — LU
Ejd_ []

|| || —l.l_ —I-|_|_|:|:I:|
L] | I _JC C

M =B 12 IXE14R Bottom Overlay 2
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%= D. BOM
Part Number Manufacturers Description Dsignator Footprint | Quantity

C1210X7R226K250NT SANYEAR 22UF 1210 £10% 25V X7R c1,C2, C1210 2
RST470UF16V030 KNSCHA 470uF/16V, EC8*10.5 EC1,EC2 EC8*11.5*3.5 | 2
CCO603JRNPO9BN101 YAGEO 100pF 0603 +5% 50V NPO €35,C36 C0603 2
0603B102K500NT FH 1nF 0603 £10% 50V X7R €337 C0603 2

1uF 0805 £10% 50V X7R 37, 1
CL21B105KBFNNNE SAMSUNG €0805

10uF 0805 £10% 25V X5R 38 1
CL21AT06KAYNNNE SAMSUNG C0805
CL10B105KA8NNNC SAMSUNG TuF 0603 £10% 25V X5R €54 C0603 1

Zener Diode, BZT52C5V1S, D8, D11 2
BZT52C5V1S DIODES sod-323

SOD-323

Default Diode, BAT54WX, D12,D13,D14,D17 4
BAT54WX - sod-123

sod-123
1206W4F0000T5E UNI-ROYAL resistance,0R,1206,1% D9, D10 R1206 2

Header, 3X1Pin, HDR2.54 P5 Header, 1

4X1Pin
Header, 4X1Pin, HDR2.54 P4 Header, 1
4X1Pin

Header, 4X1Pin, P3 Header, 1

HDR2.54,90° 4X1Pin
SMTSOM430BTR YIYUAN M4X3 SMD VOUT,BAT+,BAT- M4X3 SMD 16

N-Channel MOSFET, SOT23- | Q24 1
2N7002 S0T23-3L

3L

MMBT3904 NPN Bipolar Q25, Q27 2
MMBT3904 - S0T23-3L

Transistor, SOT23-3L

MMBT3906, SOT-23, PNP, - Q26 1
MMBT3906 - S0T23-3L

40V, SOT23-3L

10R,0603,1% R1,R2, R3, R4, R5, R6, R7, 11
WR06X10ROFTL Walsin R0603

R8, R9, R10, R57

0805W8F1002T5E UNI-ROYAL 10K,0805,1% R47 R0O805 2
0805W8F0000T5E UNI-ROYAL OR,0805,1% R12 R0805 1
0603W8F1001T5E UNI-ROYAL 1K,0603,1% R13 R0603 1
0603WAF6201T5E UNI-ROYAL 6.2K,0603,1% R11 R0603 1
0805W8F1004T5E UNI-ROYAL 1M,0805,1% R14 R0O805 1
0805W8F7502T5E UNI-ROYAL 75k,0805,1% R56 R0805 3
0805W8F1002T5E UNI-ROYAL 10K,0805,1% R31 R0O805 1
0603WS8F1002T5E UNI-ROYAL 10K,0603,1% R32 R0603 1
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https://item.szlcsc.com/4667.html?fromZone=s_s__%25226.2K%252C0603%252C1%252525%2522&spm=sc.gb.xh2.zy.n___sc.gb.hd.ss&lcsc_vid=FlMMBgADRQdXVF0ARAAMAlIARAAPVFxSTgBXVVUERVExVlNSRlhdVVFSR1JaXjsOAxUeFF5JWAANEw0QHhUXSRccGwIdBEoFGAxBCgELFQQcSAIHAQ4cDhADWQkaCgg%3D
https://item.szlcsc.com/18165.html?fromZone=s_s__%25220R%252C0805%252C1%252525%2522&spm=sc.gb.xh1.zy.n___sc.gb.hd.ss&lcsc_vid=FlMMBgADRQdXVF0ARAAMAlIARAAPVFxSTgBXVVUERVExVlNSRlhdVVFSR1JaXjsOAxUeFF5JWAANEw0QHhUXSRccGwIdBEoFGAxBCgELFQQcSAIHAQ4cDhADWQkaCgg%3D

DBOO5-INNEBG200B3
INNO40OFQO12A 5V/200A Load Switch Demo

If1Innoscience

0805WS8F1003T5E UNI-ROYAL 100K,0805,1% R35, R0O805 1
0805WS8F2002T5E UNI-ROYAL 20K,0805,1% R58 R0O805 1
MMDT5401 TECH PUBLIC MMDT5401, Ui SOT-363 1
INOO40FQO12A FCQFN 6*4 Q1,02,Q3,04,Q05,06,Q7,Q8, 10
INOO40FQO12A Innoscience 09,010 FCQFN 6*4
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INNO40OFQO12A 5V/200A Load Switch Demo
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A Note:

There may be 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.

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

A
A

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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