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= 18538% (Ta=25C)

Parameters Test Conditions ‘ Min ‘ Nom ‘ Max ‘ Units
AR

VIN BWABE 165 230 275 Vac
F_AC NS 50 Hz
Fsw,QR Vin=230Vac, Fullload| 110 112 123 kHz

Output B BE 10<0-54 >
0.6A=slo=1.8A 59 Vv
POUT BmHINE 106 W
Pstandby THINFE 230Vac 0.5 w
Vripple B ELUR Full load 500 mV
Eff,pk B =R Vin=230Vac 91.8 %
Eff =% S Vin=230Vac 91.7 %
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3. NAAZE

3.1. AHEE
. g M J_ 14T pi J_o
Z: Filter * - T To

Controller $?

:

1 INNDAD120B4 ZAIEE

3.2. INN700TK350BE2 4448

INN700TK350BRZInnosciencef HII—HR700VEESHFRIZEBNRERE, X8
TO-252%1% . 5EEEHEESEBMEMNSI-MOSFETSE4EMLEL, INN700TK350BEHIEMN
BREBQgHMCoss. ERMIKEBHTEME, TMUBRBRERANFXFMIRNIRE.,

% 2 INN700TK350B X @M EES H(Tj=25C)

Parameter | Value ‘ Unit
Vds,max 700 \Y
Rds(on), max@Vvg=6V 350 mQ
Qg, typ@Vds=400V 1.5 nC
Id, pulse 10 A
Qoss@Vds=400V 13 nC
Qrr@Vds=400V 0 nC
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4.2. RITERER
4.2.1. QR LR

%y

: DO0ON 0000
8 000N 0000
g D000 0000
0 5000 OO0
. D000 %0000
! 0000™ 00
° DOOON 0000

EE R
No. ‘ Name ‘ Core Size/Material ‘ Vendor ‘
1 Core PQ3220
2 Bobbin Bobbin: PQ3220 (6+6PIN)
3 Material PC44 A-CORE/TDG/
x42H
No. ‘ Winding | Turns ‘ Inductance ‘ Test Case
1 N1 14 330uH+5% 1V/100KHz
2 N2 20 /
3 N3 9 / /
4 N4 9 / /
5 N5 3 / /
6 N6 2 / /
7 N7 2
Short 7-
8,9-10,11- L3-6_max=3.3uH
12
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4.2.2. Layout
mBRE
1N4148 2R2 5.6K
VDD HV D8 R34 R35
KKA AN AN AN
bMG 2.2nf F
R37 ¥ S
= C1 FB  GATE —A\WW (i S AI SR
300 o © 9 10K
GND CS ﬂ?
o i
100pf 50V Driving Loop

A

PGND

a) CBUS. Transforme.

InnoGaN B & ¥F B& &/
b) RIEFHEEREREFEEINNOGaNHINE -
EEIJEE/J\O

a) ¥$CBYPASSE FICHE

4 BRXMBEN

4.2.3. FgitiES

120W B ETERERBITHERFHEE PCB i&it, KESEET—1 To-252 HEH
INN700TK350B 884, S EHASATHRER., AL, BREFEEHHN PCB EHH
B, MM TEFZR, PCBEA AN 385 mm?2 (30.6mm *12.6mm) .

5 PCB INN700TK350BBYBURE R
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5. Widisre

5.1. MK FHIE

B HEAINET: ZLG PA310

B EERA: ITECH IT8732

B RIEEE: Tektronix MS044 500MHz
B HARRE: eec EAB-120

Output:
55V-60V

W :q[T@;.:j
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5.2. MK 45

5.2.1. §=

5 BIAME
vin (V) 100%load 75%load 50%load 25%load 10%load Average
in
1 (%) 1 (%) n (%) n (%) n (%) n (%)
165Vac 91.10 91.58 91.58 90.45 88.19 91.18
230Vac 91.74 91.83 91.49 89.63 87.11 91.17
275Vac 91.73 91.59 91.02 88.67 85.90 90.75
Overall efficiency Curve
94%
92% —
. 90%
X
>
O
T 88%
2
~ 86%
84%
—165VAC  ——230VAC  ——275VAC
82%
00 02 04 06 08 10 12 14 16 1.8
Output current A

8 DML
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5.2.2. XK

i 54
Vin=275Vac/50Hz
Vout=60V

R

£R
Vds_max=598V

Wi =
Vin=275Vac/50Hz
Vout=60V
BRHIHR

HR
Vds_max_SR=245V
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5.2.3. aITMERE

i 54

Vin=90Vac/60Hz

Vout=60V

33%(0.6A) ~100%(1.8A) load
0.25A/us

T1=T2=5ms

SR

Vpp<5%

Wi R

Vin=165Vac/50Hz
Vout=60V

wE CV

HR

Vo_ripple=460 mV <600mV

POWER THE FUTURE Wwww.innoscience.com 10
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5.2.5. 55 B

i 54
Vin=275Vac/50Hz
Vout=60V

R

£R
Vds_max_QR=599.6V

maddi 30 rms
SR: 31.25 Ms#s 32 na/pt
g Y

5.2.6. #HgE

Wit =4
~92.9
) Vin=165Vac/50Hz
i Vout=60V
-84
81 b=
~78 =38 g )
|75 H; Rumj;31 C
72 Z4T1/0NEF
69
66 %%
gg TR 4B :85.7°C
|57 BE: 81.4°C
I TR :89.5°C
|48 MELEEFR:74.2°C
b B 66°C
-39
36
33
30
L27.8
= &
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MR
Vin=165Vac/50Hz
Vout=60V

R

KERE 31°C
BTN

%R

GaN: 70.2°C

R ZRE: 79.6°C
EHXE ZRE:90.8°C
3 MOSFET:89.3°C

Mk =Y
B PCBAZR 3 i AL #8 M 3l 28 14 B9
2E.

HLAE P BR1E PR~ FE AR AT B

Devices Unit:°C Equivalent to 55 °C
MEERIRE 93.07 122.07
TEREE 80.52 109.52
L RSN 89.91 118.91
B 87.13 116.13
REHHMOSFET 96.4 125.4
GaN(INN700TK350B) 86.8 115.8
IR EBEE —IRE 92.07 121.07
REfE ZRE 90.32 119.32
HAE TR ER 51.16 80.16
HAE BB 61.9
H48 BB 60.2

Wi R4
Vin=165Vac/50Hz
Vout=60V

2

WERE26°C

E1T3/0N\E

E
SO
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M

Devices Unit: °C Equivalent to 55 °C Vin=275Vac/50Hz
BHBER RE 91.6 119.6 Vout=60V
TEREE 79.96 107.96 B
HIEBE27°C
T AR 90.72 118.72 o
BE1T 3/
S5 71.42 99.42
Illhﬁ %%
R EHHEMOSFET 95.2 123.2 .
GaN(INN700TK350B) 81.28 109.28

IR EBEE —IRE 89.44 117.44
KAt ZRE 89.21 117.21
MG T ER 49.86
A 60.2

5.2.7. EMI

EMI TEST REPORT EMI TEST REPORT
———————————————————————————————————————————————————————————————————————————— parameter oo oosollooooooooioiooooosoissiooooooosooooooooooooooo-parameter
Organization: x Operator: x EUT: Organization: x Operator: x EUT:

Place: Time: 202416{18114:26 Test equipment:KH3939 Place: Time: 2024/6/18114:29 Test equipment:KH3939
Detector: PK+AY Testtime(ms): 30 SN: 390495 Detector: PK+AY Testtime(ms]: 30 SN: 390435
Limit: EN55022B Transductor[PKJAV): PK. | AV Jz 2,14,1755 Limit: EN55022B Transductor(PKJAV): PK | AV Jz. 2141743
Remark:  230v-e-bike-60v-1.84-L Remark:  230v-g-bike-60v-1.84-N
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr freq, step e LT 1]
Start(MHz) End[MHz) Step[MHz) Start(MHz] End[MHz] Step[MHz]
0.150 2.000 0.002 0.150 2.000 0.002
2.000 10.000 0.010 2.000 10.000 0.010
10.000 30.000 0.025
wew o wow v T B scan resi
dBuv dBuY
100 100
L 90 H
80 |0 80
o | bbb 70

H 60
60 ENS50228 (QP) 4T ) R - ENS5022E (QP)
e ., . 50 T R ENS50828 (AV)
; T ENE5032E (A7) . . A e AV
H i g b 40 H
40 [~ - " AN
30 R
30
20
200 [ T T Ty
10 [ T T
10 L
0
0 0.50 1.00 5.00 10.00
0.150 MHz 30.000 MHz

0.150 MHz 30.000 MHz

POWER THE FUTURE Wwww.innoscience.com 13
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K44 B. BOM

% 6 BOM

Comment

Description

Designator

Footprint

Quantity

WRGBU610 Rectifier Bridge World BD1 GBU_4P-L22.0-W3.5- 1
1KV/6A P5.08
T100P 1KV Capacitor X7R 10% C1 C1206R 1
TOONF 100V Capacitor X7R 10% c2 C1206R 1
2.2NF 630V Capacitor X7R 10% C3,'C18 C1206R 2
TNF 630V Capacitor X7R 10% c4 C1206R 1
100P 100V Capacitor X7R 10% Ce, CO805R 1
2.2N 50V Capacitor X7R 10% c8 CO805R 1
TNF 50V Capacitor X7R, 10% c7,C11,C14 CO805R 3
100nF 50V Capacitor X7R, 10% €9, C15 CO805R 2
47P 50V Capacitor X7R, 10% c10 CO0805R 1
100P 50V Capacitor X7R, 10% c12'c13 CO805R 2
2.2UF 50V Capacitor X7R, 10% c16, C17 C1206R 2
105K X2 JURCC yellow X2 105K cx1 17*9.5%6.5 1
MPX/MKP PIN=15mm
275VAC305VAC
474K X2 JURCC yellow X2 474K X2 12*8*15 PIN=10mm 1
MPX/MKP
275VAC305VAC
2.2nFY2 AJC 222M 400VAC CY1, Cy2 pitch 7.5mm 2
4.7nY2 KNSCHA JT 472M 400VAC CY3, Cv4 pitch 7.5mm; 2
220UF 63V Aluminum electrolytic EC1 EC 13*26.5%5 1
capacitor Yongming LK
'220UF 63V
82 UF 400V Aluminum electrolytic EC2 EC18*35.5*7.5 1
capacitor Yongming KCX
82UF 400V
47UF 50V Aluminum electrolytic EC4, EC7,'EC6 EC6.3*11.2*2.5 3
capacitor Yongming LK
47UF 50V
MUR1040FCT YFW fast recovery/High D2 TO-220 1
efficiency
diode/Voltage: 400V

POWER THE FUTURE
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Current: 5A tube
installation 10A
VF=1.15V
FR107 VDSS 1KV if=1A, tr=500 n D6 D7 D3 SMA
s
RS3M 3A 1KV GOODWORK D4 SMC
IN4148 SOD323_SMD 1N4148 D8 S0OD-323
BZT52C6V2S 6.2V Zener diode D10 SOD-323
BZT52C4V3S 4.3V Zener diode Z1 SOD-123
SQT3.15M 300VAC 3.15APlastic F1 FUSED-4X8-
sealed square slow
break Fuse
50R &100MHZ SMD Bead 500@100MHz FB1, 'FB2 R1206
40R &100MHZ SMD Bead 40Q@100MHz FB3 R0O805
OR OR,+1%, 11,9, )11, )12, R1206
113,14
OR OR,+1% 12,J3,J4,18,]10 RO805
OR ®1.0mm*15 J5 JUMP_DIP_17.5
OR ®1.0mm*15 17 JUMP_DIP_15
LT-10X13-SCH LT-10X13-short L1 LF 12*7.5*12
17UH CM Inductor Lucky Tenda L2 L 18*12*16.5
TD1212NY-17UH vertical
5mH 'CM Inductor Lucky LF1 8*10
TendajixTD1515-5mH
vertical
7T Typical RED GaAs LED LED1 14.3*6.2*12.4
(L*W*H)
NTC2.5D-15 NTC Resistor/ 2.5Q NTC1 2.5D-15
2.5D-15 / Dip P=7.5mm
OPTO EL817(C)-G | Optocoupler EVERLIGHT OP1 DIP-4
EL817(C)-G
15N10 N-mosfet 100V 15A Q1 TO-252
Rdson=95 mohm
&Vgs=10V
MBR20100DT Schottky Rectifiers 100V Q2 TO-252
20A VF=0.85V
MMBT3906 PNP Bipolar Transistor Q3 SOT-23B N

POWER THE FUTURE
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MMBT3906
INN700TK350B GaN,700Vv/350 mQ Q4 TO-252 1
Innoscience
TL431 ADJUSTABLE PRECISION Q5, Q7 SOT23 2
SHUNT REGULATORS
2N7002 N-Channel MOSFET Q6 S0T323 1
2N7002
30R Resistor 1% R1, R2 R1206 2
100K Resistor 1% R5, R6 R1206 2
2M Resistor 1% R7,R8, R13,R14 R1206 4
0.1R 0.TR 1w DIP R9 RES-TH_BD5.0-L15.5- 1
P19.50-D0.7
510K Resistor 1% R10, R11, R63, R1206 5
R64, R65
20R Resistor 1% R15, R16, R17, R1206 4
R19
10 Resistor 1% R18 R0O805 1
10K Resistor 1% R20, R41, R52 R0O805 3
15R Resistor 1% R21, R23 R1206 2
20R Resistor 1% R22 R0O805 1
15K Resistor 1% R24 R1206 1
2K Resistor 1% R27, R38 R0O805 2
T0R Resistor 1% R28, R31 R1206 2
5.6K Resistor 1% R29, R35 R0O805 2
33K Resistor 1% R30, R47 RO805 2
75K Resistor 1% R32, R53 R0O805 2
T10R Resistor 1% R33 R0O805 1
2R2 Resistor 1% R34 R1206 1
8.2K Resistor 1% R36 R0O805 1
300 Resistor 1% R37 R1206 1
39K Resistor 1% R39 R0O805 1
470R Resistor 1% R40 R0O805 1
15K Resistor 1% R42 R0O805 1
1K Resistor 1% R43, R51 R0805 2
0.82R Resistor 1% R44, R45, R48 R1206 3
1R Resistor 1% R46 R1206 1
2.7K Resistor 1% R49, R50 R0O805 2
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B12S,12V ZENER, SOD-
323, PANJIT

5.1K Resistor 1% R54 R0O805 1
62K Resistor 1% R55 R0805 1
100K Resistor 1% R57, R58 R0O805 2
6.2K Resistor 1% R60, R62 R0805 2
16K Resistor 1% R66 R0O805 1
PQ3220 Transformer: PQ3220 T1 34*33*25.1(L*W*H) 1
Lm=330uH 23:3:9:2:2
PN8212L-SOP7 Chipown PN8212L-S0P7 u2 SOP7 1
QR PWM IC
LM258-508 Low-power dual u3 S08 1
operational amplifiers
ST
VH-2A-7.7-7.96 Output connector Conn1 7.7%7.96*13.3 1
(L*W*H)
HS1 Heatsink HS1 26.3mm (L) 1
*15.4mm
(W)*35mm(H)
NC connect to one fan Fani 50mm*50mm*12mm 1
(L*W*H)
NC VCR 14D471KA MOV1 MOV 16.5*6.8*21.5 1
NC N-Channel MOSFET Q8 S0T323 1
NC Resistor 1% R25, R26 R0O805 2
NC Resistor 1% R59, R61 R0O805 2
NC 4-Pin Phototransistor u1 DIP-4 1
Optocoupler
NC Capacitor X7R 10% c5 C0805R 1
NC Zener diode/BZT52- D5 D9 SOD-323 2
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Kf{4 C. PCB Layouts
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(a) TRE Layout (b) JEE Layout
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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.

(‘E 4 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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