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QR1 operation in this transition
fsw(Vmrio) where ZVS pulse cannot be added
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> ChlVds > Snubber loss
> Ch2 prlmary maln mosfet gate : :
4 ZVS gate | '

¥

> —

- Eon Ioss reduce_ dv/dt

Measure P1:width{C4) P2:frea@lviC4) P3:width(C2) P4:- - - P5:- - - PG:--- P7--- Pg:- - -

value 335.084 ns - NM2.713ns
status v i, v

. rigger IS

500 ns/div} Stop 505V
S 10 G5/s]Edge Neg
13540 us AX= -370.5 ns
-1.7245 us 1AX= -2.6991 MHz
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[Z4 zoom(.. [Timebase 18.0mg
200V 10,0 mafdiv] Stop

1) = Hi= -8.31990ms  A¥= -T7.96ps

T BN X2= -83278Bms 1MAM= -125.6 kHZ

QR switching waveform @ V,;,= 90Vac 3.25A load ,Chl Vds,Ch2,main_gate,Ch3,ZVS_gate,Ch4 ZCD
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ELE T {FiE 90Vac/60Hz, 20V/4. 5A

CCM support

File ™ Vertical Timebase i — s Measure Math An: Utilities Help

L

) i
Measure P1:max(C1} P2:min{C3) P3:frea@lviC1) Pd:max(C3)
value 332V 142.9131 kHz
status L4 v

100 Vidiv
0.0V offset

5.00 ps/div] Stop 6
; 500 kS 10 GS/sjEdge Positive
TELEDYNE LECROY 28-Jun-17 2:46:15 PM
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Weel(t)
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Wecor = 7.2V

- burst-on phase

N\

A

A
Y

Vrio(t) burst-off phase

Vmrioemwk = 1.6V

VMFioBMPA

Vepa(t) >1250us p >1250us p >1250us o le >1250s

A

A

hreel(t
wf”

Jr\;CCop

hcequemz = 460 PA

)
0‘0

1 MFIOEEE/NF0.4VES, ICEHANTEEL,

=R 30kHz, Vcs = 0.2V

3 MFIORBEXTF2VHY, ICEEFRAEL

Burst pause level is 1.0V, burst on depends on two conditions, timer >1250us
(configurable)and Vmfio>1.6V
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Table 7 Protection Features

Protection Feature Symbol Reaction

VCC Under-Voltage lockout UVOFF Deactivate IC
Brown-In Protection (when Brown-in conditions not met) BIP Block switching
Brown-Out Protection BOP Stop switching
Over-Current Protection level 1 OCP1 ChC limit
Over-current protection level 2 (< 35 ps) OCP2 Auto-restart
High input at CS pin (> 200 ps) CShigh Auto-restart
Short Circuit Protection at CS pin CSSCP Auto-restart
MFIO pin High MFIOH Auto-restart
Internal Over-Temperature Protection IntOTP Auto-restart
Primary side output Over-Voltage Protection VoutOVP i::;;r:;z: /
Over Load Protection OLP Auto-restart
Peak Power Protection PPP Auto-restart
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Brown in/Out

** Brown in threshold for Vcc=15V
< Brown iIn threshold , I, 5=1.15mA
“ Vouk Bi=lhw 81" (R, +0.75+0.94)

< Using R,,=100kohm, leads to V,,, 5=117Vdc—~83Vac
** Brown out threshold,

& J— *x
K Vbrownout_ Ihvbo th+

v T0.99=0.443MA*(100khom+0.99kohm)=44.7Vdc

% R, also influence Vbulk detection accuracy and startup
current, so we don’t suggest to change this value , the
recommended value is 100Kohm

*» Since Vbulk is used to set brown in/out value, so brown in AC

level is not load dependent, but brown out (AC voltage)is
load dependent
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Brown In/0ut at 1A loading

> BI=119Vvdc > BO=42Vdc
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imebase  -6.60 3 (Trigger  E)EM)
20

2= 91870725 1/iAH= 3675671 mHz

®2= 91954845 1A=

3657792 mHz

> Ch1 Vbulk ,Ch2 gate,Ch3 Vcc, Ch4 Vin_ac
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Brown In/0ut at 3.2A loading

> Bl=118Vdc > BO=41Vdc
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* Protection is through aux winding voltage after —1.2us when
ZCD is high

% Vzed_ovp=2.26V( dig value(2.26V-1.2V)*1.5/2.4*255=0XA9)

S Vg = —2 (Y + Vy040) When MOSFET is OFF

RzcdhtRzcdl
. N
O — . _ Naux
pri
[ 1 LeCroy
| T
| 1
| !
- S
Ag > Conversion ratio i
voo | I | vee L v for ZCD pin -
: 600mMV/mA,
| ' measurable limit
Veu | == : is 4mA
ran i RZBDH - m\t’ZCD
. Izcp =]
il VA I_Jl]R v i ZCD
Y ' | J -
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Input voltage 90Vac~265Vac
Input frequency 50/60Hz
Output voltage 5V 9V 12V 15V 20V
Output current 2.25A
Output power 45W
No-load Power Consumption Limit
(EC CoC Version 5 Tier 2) <50mwW
Minimum Four Point Average Efficiency in Active
mode (25%, 50%, 75% & 100% ) >88% at 115Vac & >88% at 230Vac

(EC CoC Version 5 Tier 2)
Minimum Efficiency in Active mode at 10%

(EC CoC Version 5 Tier 2)
Form factor case size (L x W x H) (55 x 26 x 25) mm?3

Max Eff. Up to 92%
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Functionality Number of pcs

Primary PWM controller XDPS21061 1
Primary HV MOSFET IPN70R360P7 1
Secondary Synchronous Rectifier MOSFET BSCO805LS 1
ZVS MOSFET BSL606SN 1
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>  PCB Size LB5mm*W26mm*H25mm
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Standby Power @ no-load versus AC Line Input Voltage

20V )
92.00% I
91.80%
91.60%
91.40%

91.20% /\

91.00%
90.80% —115V

[}
=]

=
(=}
\
-

2]
=]

Input Power(mw)

90.60% —230V

90.40%

90.20% .

90.00% 85 1ic 145 175 205 235 265
25% 50% 75% 100% Input Power (VAC)

Load

-
=]
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qp TELEDYNE| FCROY|
Ewryhhacyounic

M= JAEME s
Vb= 23 011 Ktz

90Vac Full load, switching frequency is 24.7kHz and 264Vac Full load is 25kHz

2019-07-03
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> Ipkis monitored at 90Vac and
output 20V/2.25A IPKis 2.29A

LpxIpk _ 0.15%2.29
Bmax= prpe 2 2res”
NP*Ae 12%89

= 0.32T

Bmax =0.32T(Tesla)
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Scan Diagram

Scan ©1Pk Clrw@2av Clrw

Limit Check Lo b 1 MHBASE H  M1[1]
Line EN550220 | | i | PAS : | 0.000s
70 dgpeEMSSnoos L ¢ pags ; : -

58.22 dBpY|
154.000 kHz|

ENSS0220.LIN

[ev e

| DdBLIV B _ 3 [ H i H
['é' bbb : ! |
ENSS50226,LIN Toor o : :

S—
S0 dBuv —=

T~ ] S

40 dBpv

. z
i L
20 dgpu—| |
1T

|4l f

20 dBpl —

10 dBpv

0 depv:

-10 dBpv

Start 150.0 kHz ) Stop 30.0 MHz

Conducted EMI Maximum steady state
load at 230Vac 50Hz ( N line)
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Scan Q1Pk Clrw@2Av Clrw

Limit Check
Line EN55022Q ;

. 1 MHEASS

PASS

M1[1]
0.000 s

58.67 dBpY
154,000 kHz

70 AR FRS5072A
ENSS022Q.LIN

PASS

Hi"‘—-__

ENSS022ALIN |

50 depy

40 deyiy

30 dej—+—

il
20 4BVt

10 dByv

0 dByv

-10 deyv

TH

Start 150.0 kHz

Stop 30.0 MHz

Conducted EMI Maximum steady state
load at 230Vac 50Hz (L line)

Copyright © Infineon Technologies AG 2019. All rights reserved.
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Test condition: output 20V/2.25A Test condition: output 20V/2.25A

Max.65.8°C at 115Vac Max.62.7°C at 230Vac
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1.Structure and Material

2. Shape and Dimensions (unit:mm)

(infineon

No. Part Name Material Name
@ PCB FR-4

@ Core Mn-Zn Ferrite
@ Tape Mylar tape

Copyright © Infineon Technologies AG 2019. All rights reserved.
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Schematic
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Table 9 Configurable Parameters
Parameter Symbol Parameter Description Pin Default Range Unit
P_EFF Converter efficiency - 0.9 08-~1 -
R_CS Current sense resistor C5 0.138 - Q

Propagation delay
k_PDC compensation factor - 9472 2300-23000 -

Propagation delay
K_PDC_OFFSET compensation offset ) 0 0-13 ]
t CSLEB Leading edge blanking time C5 269 120 ~ 400 n3
{ ZVSdead oadiime between G and GD1 221 100~400 | nS
k_ZVSon Ontime factor for Gd1 GD1 4096 0~9192 -
TJ OTP - 117 40 ~ 150 °C
t IPP_LVL1 - 80 0~400 ms
L IPP_LVL1 - 70 0-120 W
t IPP_LVL2 - 45 1 ~300 mS
L IPP_LVL2 - 95 0-120 W
t PeakPower - 5 1 ~300 mS
EN_IPP_LVL1_LV Enabled or
12 ) Enabled | “pisapled -
EN_PeakPower - Enabled Enabled or -

- Disabled
Auto- Auto-Restart

Response_OVP ZCD Restart or Latch -
Vcs_Burst C5 02 02-~-04 \
Freq_Burst GDO0 30 30 ~ 140 kHz
v_Burst_Pause MFEIO 1 08&~15 \
v_Burst Exit MFIO 21 18~22 \
t Reentry Burst MFIO 1.25 0-~2 mS
t Quiet_Burst MFIO 125 1-4 mS
Freq Law_Max Maximum frequency GDO 140 25-140 kHz
k_Slope_Divp Slope drop rate for slope cs 56 0-100 )

compenasation

> Page 22 IDP2105_Design guide_1.0_03-Jul-17.pdf

2019-07-03
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File Functions Tools Help
Intzrface Application
s - ; L 83 = g FW: V1102 HW: 2105 FW: (xfO01
= EE,HN-;%D%E-'C o ‘ @ ® ‘ ~ . ‘r-h @ Q& @ q ‘ Calibrated: YES Status: 00000 Temp: 28°C
Ky Configuration file: IDP2105_Demo_65W _with_assistant_rev05.csv, Project name: Example, Firmware version: 0xF001
- IR . ’
Design parameters. Parameter description
PPN NI = Name | Value Unit
u RAM*ET uu%_llit*;it [l Hardware Configuration o
F BF [&l|90 %
— R_CS [0.138 ohm
= OTP%;KEU—% & Control Feature
k_PDC [l 9472
- k_PDC_CFFSET (0 i
= 3Pin UART#[0 (VCC,Data,GND) T 2 2 - Fnatry e
t_ZV5dead E|221 ns
k_zv5on 214036 e
[= Protection B
T_JOTP 117 degreeC Tz
tIPP_LULL a0 ms —
L_IPP LVL1 0 W
tIPP LVL2 435 ms L]
L_IPP LVL2 95 W L]
t_PeakPower 5 ms L]
EM_IPP_LVL1 LWL2 Enabled
EM_PeakPower Enabled 1 B
Response_OVP Auto-Restart te
Burst Configuration 8
Frequency Law B
Slope Compensation 2 Be

2019-07-03 Copyright © Infineon Technologies AG 2019. All rights reserved. Infineon Proprietary
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Input voltage 90Vac~265Vac

Input frequency 50/60Hz

Output voltage 5V 9V

Output current 5V/3A 9V/2A

Output power 18W

No-load Power Consumption Limit

(EC CoC Version 5 Tier 2) <50mwW

Minimum Four Point Average Efficiency in Active

mode (25%, 50%, 75% & 100% ) Meet EC CoC version 5 Tier 2

(EC CoC Version 5 Tier 2)
Minimum Efficiency in Active mode at 10%

(EC CoC Version 5 Tier 2)
Form factor case size (L X W x H) (42*37*18) mm?3

2019-07-03 Copyright © Infineon Technologies AG 2019. All rights reserved. Infineon Proprietary
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Functionality

Primary PWM controller

Primary HV MOSFET

Secondary Synchronous Rectifier MOSFET
SRIC

2019-07-03 Copyright © Infineon Technologies AG 2019.
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ICE5QSAG 1
IPN70R1K4P7S 1
BSZ0704LS 1
IR1161 1
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Vin=85Vac / Full-load / ZzC=1

w TELEDYNE LECROY
EVOry sy A,

Meanure P1 phoiy c'r P freo@hiCh) P3msict) P gagkiTT P ) P masiC) P7 phkiCR P b e

Vin=85Vac / 20% Load / ZC=8
B g

Measure PYokokiCh P2 freadhiC1) P2 miniC1! PapiokiCT P mnich P man(Ch) PT phokit L ]
vk 104 646159 kHz neyv
mean T A7 iz o k)
LE 33 489748 kHz 23V
s AT 8553885 kHz 3

de 90,48 kHz 2y

- C)

A o

2019-07-03 Copyright © Infineon Technologies AG 2019. All rights reserved.
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Vin=300Vac / Full-load / ZC=3

DRAIN | _J

Measure P1.okokiCE P2 fnal@hiCl PImniC1l P4 koGl PEmniC2 PE maniC2) PT okokiC2 PB betrateiCdl
..... 54.419347 bz 615 v
54 4196 iHe 638305
i 54205711 Mz 626
m 54616158 iz B0y
128 1He 3481
um k- L

Vin=300Vac / 20% Load / ZC=10

VWA Wwwww !W/\wm i

P2 freaiiC1 PAmICT P4 pRokiC T PEmniCH P maniC2) P okokiCh PR btrateC4)

35 LATRET kHz BTV
W HE 2:ev

4 i)

o -
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.It > P
y, %wﬁa—*
Fsw (Khz)
80
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18W USB PD solution
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IDP2303A for non-AUX adapter (ﬁﬁneon
Digital Multi-Mode PFC + LLC Combo IC

> Digital CrCM PFC+LLC combo IC

b ‘ with integrated drivers and 600V
m‘ < . Vot depletion cell designed for
T r B minimum system cost

L | > Robust floating driver based on
coreless transformer technology

0 e’ e
GDO VS HSGD HSvCC 1
* CSO HSGND  CS1 &

> Less external BOM count to
enable small form factor design

* ZCD VCC ¢

T | . IDP2303A

HV GND &

Supports Non-Aux operation with
lowest standby performance by
means of advanced Burst Mode
and active X-cap discharge function

> Operation w/0 PS-On signal

Eliminating the > Configurable multi-mode PFC for
o optimized efficiency curve
auxiliary power _ _
> Configurable and comprehensive
Supply protections for PFC/LLC/IC temp

HBFB <

e TT:‘ 4 Il

> Selectable protection mode:
Auto-restart or latch mode
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IDP2303A Package & Pin Layout

Pin | Symbol Function
1 GDO PFC gate driver

cbo |10 18] OHSGD

cso |2 15| EoHsvee 2 CSo PFC current sense

veer |2 <€ 14| COHSGND 3 VCC Positive voltage supply

(92)
GNDO |4 8 13| EON.C. 4 GND IC low-side chip ground
Zchm |5 E 12| FTGD1 5 ZCD PFC zero crossing detection
vsm |8 O 1| [ICSHt 6 VS PFC voltage sensing
N.C.04 |7 ©°| pEHere 7 N.C Not ted f dist
.C. ot connected for creepage distance
HVO |s o| OMCOM pad
8 HV High voltage input
PG-DSO-16 (150mil) Multi-function and UART
9 MFIO L
communication

10 HBFB Half bridge feedback
11 Csi Half bridge low-side current sense
12 GD1 Half bridge low-side gate driver
13 N.C. Not connected for creepage distance

14 HSGND High-side ground

15 HSVCC High-side VCC

16 HSGD High-side floating gate driver
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IDP2303A in non-AUX adapter (infineon
typical application and key features

No Xcap discharge

|
|

O

Configurable multimode

PFC to shape the efficiency

curve

Adaptive LLC burst mode to
achieve optimal standby
performance

Configurable PFC gate
driver rising slope

A N E—
-
< L
_-_ :-—Ni —J) GDO
85...265 VAC — —-— — U | i
T =t =
TV T
L
1 HY

AC OFF detection

%

=
T

l'_ 2303A [DSO-16]

HSGD

Hsvce

HSGND

GD1

= -

I
T

TR

cs1

AN
«
K

AC brown in/out, startup
cell, Xcap discharge

Low leakage
current<200nA
at PFCVS

Wakeup trigger function during sleep
mode via comparator
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100W IDP2303A Demo Board for Adapter

Specification: Highlights:
> Input: 90 — 264Vac > Simple application design
> Output: 19V, 5.27A _max > Low standby power
> Standby: 270mW @152mW load > Low output ripple of 1%
> Power density: 10W/inch3
s N
100W Adapter with Larger PCB area due to DSO-20
competitor IC and more SMD components
\ J

= ®

T ) | @
o T B B B

1z ooz el 81 & 91 &1

\ §WJ% imumhm dt ‘wiuu‘\'HTHH‘HH]H
%m?

J'/é.‘—

100W Adapter
with 1IDP2303A

Smaller PCB area thanks to small
DSO-16 & fewer SMD components
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100W IDP2303A Demo Board for Adapter

IDP2303A

e ! £'99

63mm

Inductor Dimensioning

>  PFC
— Lm: 270uH,
Core size: RM10; Turn ratio: 66:7
> LLC

— Resonant Tank : Lm_450uH / Lr_50uH
@ 100kHz, 1Vrms, Cr_33nF

— Core size: RM10; Turn ratio: 32:3:3:3
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100W IDP2303A Demo Board for Adapter (ﬁf’i},eon
Efficiency, PF and standby power consumption

Efficiency Power Factor

0—90Vac B—115Vac 230Vac S 264VacC =4—90Vac =@—115Vac 230Vac 264Vac

96% 1.00 %*.
e

94% 0.95

92% — 0.90
90% ///4’.7, 0.85
88% ',/ 0.80
86% 0.75

om

84% T T T 0.70 T T T
25% 50% 75% 100% 25% 50% 75% 100%

Standby Power Consumption

Standby spec (230Vac, 19V/8mA) < 270mW
Measurement at 230Vac 264mwW
Measurement at 110Vac 251mW

Standby spec (230Vac, 19V/0mA) < 170mW
Measurement at 230Vac 86mw
Measurement at 110Vac 70mwW
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100W 55

Efficiency > 88.3%
Power density > 8W/inch?
Start up time

Standby power consumption

Over voltage protection (<33V)
Output ripple / noise < 190mV
EMI conduction margin > 6dBm
Hold up time > 16ms

Dynamic load response < 1V

Pass:

Pass:

Pass:

Pass:

Pass:

Pass:

(infineon

> 90.4%
10W/inch3
< 670ms

<270mW @ Po=152mW
70mW @ Po=0mW (110Vac)

trigger at 25V

86mV @ no load

3dBm margin

Pass:

Pass:

16ms

0.64V

Infineon Proprietary



Part of your life. Part of tomorrow. (infineon



	高功率密度快充平台
	Agenda
	这是什么？
	电路有什么不同
	频率曲线
	强制ZVS
	ZVS 原理说明
	 自适应功率补偿
	实际效果@360Vdc 2.5A 
	多工作模式-准谐振模式
	连续工作模式 90Vac/60Hz, 20V/4. 5A
	安静的突发工作模式
	保护功能小结
	保护�Brown in/Out
	Brown In/Out at 1A loading
	Brown In/Out at 3.2A loading
	过压保护
	幻灯片编号 19
	设计规格
	英飞凌关键器件
	��实物照片
	效率测试
	启动时间
	轻载波形
	变压器的磁通密度
	传导 EMI 
	温升测试
	平面变压器
	Schematic
	变压器板原理图 
	可配置的参数列表
	灵活无编程参数配置
	XDPS21061总结
	Agenda
	18W设计规格
	英飞凌关键器件
	谷底检测
	开关频率
	18W USB PD solution
	原理图
	Agenda
	IDP2303A for non-AUX adapter�Digital Multi-Mode PFC + LLC Combo IC
	IDP2303A Package & Pin Layout
	IDP2303A in non-AUX adapter�typical application and key features
	100W IDP2303A Demo Board for Adapter
	100W IDP2303A Demo Board for Adapter
	100W IDP2303A Demo Board for Adapter�Efficiency, PF and standby power consumption
	100W 测试结果
	幻灯片编号 50

