ICES5XRxxxxAG-1 inﬁneon

B EEK A DS0-12 #EEM G5 Plus EESMFIE5EE CoolSET™
5

« £ER% 700 V/ 800 V/ 950 V CoolMOS™, I ERARE /158

o EHRARI, FIEFHNTREFIINER, LAZRERVINZE <100 mw
o (4T, IREBAERAYE

o EENHIRHEMED & SSI LR B Eh

o TRHMER A MR RSN, SSIE EMI

s ERNIREM AR, ZRIFRE R EREEERIG (FB)

- RESIMGERE, FERARIRIT

- 2ERIP, MERIPATFEDERER

o THRRRE. TEHME, S RoHSIME

BEMNA
o ERTHRARI. HBXE. B, BENfMRS:SE. SeEitE2NiEEBER
e LCD/LED B7~"%8

FEmiSiE
R4 JEDEC Tl AR E
R

K KRICESXRXxXXAG-1 & CoolSET™ %8 5 fX Plus BEEMEEMEIR IC, IFHFEHEMEILE, HIHWBEEAXERXBREHTT
fitbo CoolSETHEMNA 2 MRS H: —MNEIEHIERGH, Z— & 700V/800V/ 950V CoolMOS™ it Fro HiRHMEZE
BEMTFEMRIRBE, B IRMARIR SRR B o R FEAIR1E, PRET BTN, RE THE, AEFE#EANNBRHENRE
B (ABM) , I T HNEN TR EEFBEINGE, BHBESCR/NERE, Z~=m8IC BRIT/EBES (10.0~32.0
V) , THEER. RSFIPEEIESHEIERER T ARBERGRMESIF. B XL CoolSET 5 5 4 Plus RIERHIH LA
FEIEME R HRF RSN EERIIRSE .

bt ‘ R
I:T:l " H B
T [ <4 é‘ Cous RsTaRTUP Snubber P Do Lo c Vor
D W1 Co1 f1
85 ~ 300 VAC I Rvcc  Dvce . 1 1
= Cvce 4 » —
| == qrF T
1 w: BB w. Coz Cr2 Voz
Dri~Dr4 = = ' s T —_le
H R VCC GATE DRAIN =
11
Cps
# CoolMOS™ Tl
VIN Power Management 1 ! =
<
D > |
H Ri2 PWM controller A :
Current Mode ControlL |
Cycle-by-Cycle Gate
GND current limitation . Driver @ }# Rovs3
1 Digital Control
L Error Amplifier
# Optional 7| Active Burst Mode J Control Unit
Rsel (Burst mode detect) Protections
Rousz (Vo2 feedback) ICE5XRXXXXAG-1 CoolSET™

TERF TL431 A RARNREREEMER R AR ik PRHRINA

FEIEF IR ESFRXIES . HTIEER, & CEERTIEX; HTFEEIEFIEREETHHHIR, & CETFRIDEXHEHE. HHAEHIE,
IES #5351 infineon.com EZRHHIEXIRE (FBFIXH) o

Datasheet Please read the sections "Important notice" and "Warnings" at the end of this document Rev. 1.0
www.infineon.com 2025-01-14


https://www.infineon.com/

ICE5XRXXXXAG-1 iﬁln eon

ik

»! »!
Ll ! .l
:Tj W, 1I hd
T [ < I__LI Chous RSTARTUP Snubber P I W51DO1 I_L_JC Lo I__LJCH Vo1

01
85 ~ 300 VAC Rvcc  Dvoc e I

—

m | CVC% L Vi]

Dr~Dus = -

vVCC GATE DRAIN Le1  Der —

R
iy . L
CoolMOS™ Vp1 1
1] [ | 8 ol e
~ T

D
H Ri2 PWM controller A Crs b
Current Mode ControlL =
Cycle-by-Cycle || Gate ~
GND 1 current limitation Driver @

Digital Control

Error Amplifier

> i N
# Optional Active Burst Mode J Control Unit
Rsel (Burst mode detect) L Protections

ICE5XRxxxxAG-1 CoolSET™

EEREMRIRERABNIFRE RAXERBPNAR NV

CoolSET™ G5 Plus FESTR BT 1% R4 H Th =R

Type Package Marking VDS Fsw Roson 1) 220V AC 85-300V 85-300V
%20% 2) AC>2)at AC2)AT ccm
DCM
ICESAR47T0AG-1 PG-DSO-12 |5AR4770AG-1 700V |100kHz |4.73Q |2TW 15W 16 W
ICE5GR4780AG-1 PG-DSO-12 |5GR4780AG-1 800V |125kHz [4.13Q ([27.5W 15W 16 W
ICE5GR2280AG-1 PG-DSO-12 |5GR2280AG-1 800V |125kHz |2.13Q [41W 23W 24 W
ICE5GR1680AG-1 PG-DSO-12 |5GR1680AG-1 800V |125kHz [1.53Q |48W 2TW 28 W
ICE5AR0680AG-1 PG-DSO-12 |5AR0680AG-1 800V |100kHz [0.71Q |68W 40W 42W
ICESBR4780AG-1 PG-DSO-12 |5BR4780AG-1 800V |65kHz [4.13Q |275W 15W 16 W
ICE5BR3995AG-1 PG-DSO-12 |5BR3995AG-1 950V |65kHz |[3.46Q |30W 16.5W 18 W

1) BEET,=25°CH (8¥EEiL MOSFET) .
2 BRAHBENERHEEETARIELRIGT, 7 T.=50°C, T,=125°C (EMEE MOSFET) £ETIHEBH, HE 20z
BE PCB _EERSR/INRIRS IBIRETR, BHEINERBENESE, LFRIERAERIZITMR. BRAR CERAETR
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Pin Symbol |Function

1 VIN Input Line Over Voltage Protection (LOVP)

VIN pinis connected to the bus via resistor divider (see figure typical application circuits) to
sense the line voltage. Internally, it is connected to the line over voltage comparator which will
stop the switching when Line OVP (LOVP) condition occurs.

2 VERR Error amplifier

VERR pin is internally connected to the transconductance error amplifier for non-isolated
flyback application. Connect this pin to GND for isolated flyback application.

3 FB Feedback and ABM entry/exit control

FB pin combines the functions of feedback control, selectable burst entry/exit control and
overload/open loop protection.

4 CS Current sense

The CS pin is connected to the shunt resistor for the primary current sensing externally and to
the PWM signal generator block for switch-off determination (together with the feedback
voltage) internally.

5,6,7,8 | DRAIN DRAIN(Drain of integrated CoolMOS™)
The DRAIN pin is connected to the drain of the integrated CoolMOS™.

9 NC No connection

10 |GATE Gate driver output

The GATE pin is connected to the Gate of the internal CoolMOS™and additionally, a pull up
resistor is connected from bus voltage to turn on the internal CoolMOS™for charging up the VCC
capacitor during startup.

(REETR......)
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Pin Symbol | Function
11 |vCC VCC(Positive voltage supply)
The VCC pin is the positive voltage supply to the IC. The operating range is between Vycc_orrand
Vvce_ove.
12 |GND Ground
The GND pin is the common ground of the controller.
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%3 ABM FRE &I B
. Entry level Exit level
Option VeB Vcs_gxp
VFB_EBxP VFB_LB

1 VFB < VFB_P_BIAS1 — No ABM No ABM

2 VFB_P_BIAS1 < VFB < VFB_P_BIAS2 0.22V 0.93V 2.73V

3 VB> VFB_P_BIAS2 0.27V 1.03V 2.73V

£ ICERBEhERIE, =HI23E ABM ERFIL AEIN 3, FB EBIEES (Re) BEAZFXS, X (WE13) , B

TR el #WFTFFo MVCC=4.44V | vCC FFBEE, FB 5| BT R MR FB RILEIRHERITIE lseo = Ve X EF

Ve SBEER, QN FB BE. AGIRIE FB BEBFAFERLIRIAT, THIEEGE, FBBFENERELE
NRNERERTOE, BRR () SEXH, A FBEEZE (Re) REREEIBRK,

uvLO S,
O S 2us
delay
o—[>o— ¢ ! -
Ref;on

Burstmode
detection latch

-

Ves arO— Selection ¢ Compare | Ve

Ve car O— Logic logic — Ve was &
Control unit =
13 ABM 1ol 5%
3.6 FRE/fREEiCE

ICESXRxxxxAG-1 §—> VERR 5 |ffl, EIZEIEMIRERABNRNG, UZHFIEREERSS (WESRELNHR
BR) o H V7B, EXR Ve S@BHEZAT, FHE VERR 3| BIRIEFR ler » sns R Re F Re BEE FIR £
—MEE, WIR VERR BBEKRT Verrrons (0.2V) , MIZFERBEE, SNEFRBEE, ERBEET, IR
EMRAZSHES FB 5| BIKTF.

FIFRBEEET, PES RN R ATRNREHBE, HEESHIEERE Ve rer H1TELR. WG, 1RER
ABRONBESEEBENEBZIRAKLER. R B RREEEE FB 5| _EaY B EZM BRI ML HIT
FoER/INER, LASRIR[EIEEHME,

3.7 fR#FIhEE

ICESXRXXXXAG-1 -t ZFMRIFINGE, AKIRS 7T HRAZKMRENE. 22NN EN, TRELE T XERIPI
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x4 RiFZHEE
Protections functions Normal Burst mode Protection mode
mode Burst ON Burst OFF
Line Over Voltage v v v Non-Switch Auto Restart
VCC overvoltage \V \V Not applicable 0dd cycle skip auto
restart
VCC undervoltage v vV vV Auto restart
Overload or open loop V Not applicable Not applicable 0dd cycle skip auto
restart
Overtemperature v v v Non-switch auto restart
VCC short to GND v v v No start-up

3.7.1 KR E

AC LIRS [ERIP2IET VIN SIBIEZAME N ESSHERE Rl #1 RR2 BN BABEREERLHN (MEHRENFEE
BR) » —B Vi BEETLEIEERHRE Vun toves 1C FAEHNERITERIPEIC, 2= Vun BF Vunoow BT, ICHA S
FRBRIRIFIETC. B VIN 5|HIEREE GND AT R BRI INEE,

3.7.2 VCCEEMRIE

£iz17HAIE], vCC BBER EIFLRISE,

MR VCC BIEIRT V vec ore FHHFEUHEFRBYIE] tuce orr 5, N MOSFET X AH BB NER.

R VCC BBEREE V vec o FFRFEUHIRBTIE] tucc ove s, W MOSFET k], HBohBhIEHEEEABER,

3.7.3 o H T

tn%}?ﬁ;ﬂiﬁ%ﬁﬂ%ﬁﬁﬁﬂjﬁﬁ, FB %Ei@*&*ﬂ%o é' Ves ééﬂiﬁﬁ%ﬁjla tes or B Eﬁi‘—l Ves_olp Ej: IC i&)\ﬂ%f—l%
MR R EAER, SHIaRTE eI SR AR TE Ve Bl S SRR I T S 1915 R T IR AHIE E IR,

3.7.4 o8

MR HIRLEEE T Teon o, ICIBENTREP (0TP) HIERER, 3% ICIFAS 40°C RIS E, XEk
£ DA Y 904 B A T B A A S U T 40°C B, 1C A E M OTP HifiR .

3.7.5 VCC X% GND 558§

IR S T ER BRTE Ve SRS IS MR BITHERIREE, Voo 78 EB BB T PR B2 ME e chargero X —1FEEE T2 LUPR

IC THERIREE, LABSE .

3.7.6 FEFRIFEXTHES

FrEERIPAFEHERER, HEGHNREHFT, FEHET =MEmERER,
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4 BS54
ZE P& B EZBEERNT FGND 5/ NER, WERGEFIZREMITEE, NEEBFIFEHL.,

4.1 MR ATEE

2E: BB UL T BIRA BRI 7] ATEER KT 28 BB R A 47 5F o 1CET B BB FLEXT RABE B 51
FalgE= - NZE (R e 5B, RABTEEELEXTHEE, EBHEPEET—MEIBETENTER B
BRET IR IF HFIEHERRE, TEHRTEEREZE, BEHREFETIVCC 5#IHrE BE
BBEHE, bRIFZHFVEE, S T.=25°C,

x5 BN RATEE
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

Drain voltage

ICE5AR4770AG-1 V/DRAIN - - 700 Vv T=25°C

ICE5XRxx80AG-1 VDRAIN - - 800 \Y Tji=25°C

ICE5BR3995AG-1 \/DRAIN - - 950 \Y T;=25°C

Pulse drain current

ICE5AR4770AG-1 [D_Pulse - - 2.2 A Pulse width ts limited by
Tj_max

ICE5XR4T80AG-1 ID_Pulse - - 2.6 A Pulse width ts limited by
Tj_max

ICE5GR2280AG-1 ID_Pulse - - 5.8 A Pulse width t, =20 us and
limited by Tj_max

ICE5GR1680AG-1 ID_Pulse - - 5.8 A Pulse width t, =20 ps and
limited by Tj_max

ICESAR0680AG-1 ID_Pulse - - 5.8 A Pulse width tr =20 us and
limited by T;_max

ICE5BR3995AG-1 [D_Pulse - - 5.0 A Pulse width ts limited by
Tj_max

Pin rating

VCC Supply Voltage Vee -0.3 - 35 Y

GATE Voltage VGATE -0.3 - 27 Y

FB Voltage VrB -0.3 - 5.5 v

VERR Voltage VERR -0.3 - 5.5 v

CSVoltage Vcs -0.3 - 3.6 v

VIN Voltage WIN -0.3 - 5.5 Y

(REAKTR......)
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Parameter Symbol Values Unit Note or condition

Min. Typ. Max.
Maximum DC currentonany |- -10 - 10 mA Except DRAIN and CS pin
pin
ESD robustness HBM VESD_HBM - - 2000 Vv According to EIA/JESD22
ESD robustness CDM VESD_CDM - - 500 According to EIA/JESD22
Junction temperaturerange | T; -40 - 150 °C Controller & CoolMOS
Storage Temperature TSTORE -55 - 150 °C -
Thermal resistance (junction-ambient)
ICE5AR4770AG-1 RthJA - - 104 Kw [
ICE5XR4780AG-1 RthJA - - 105 Kw [
ICE5GR2280AG-1 RthJA - - 98 Kw [
ICE5GR1680AG-1 RthJA - - 95 Kw [
ICESAR0680AG-1 RthJA - - 94 K/W 1)
ICE5BR3995AG-1 RthJA - - 100 Kw |V
Avalanche energy, repetitive, t,z limited by maximal T;= 150°C and T;_stae= 25°C
ICE5AR4770AG-1 EAR - - 0.02 mJ [b=0.14 A, Vpp=50V
ICE5XR4780AG-1 EAR - - 0.02 mJ Ib=0.20 A, Vop=50V
ICE5GR2280AG-1 EAR - - 0.05 mJ l[b=0.40 A, Vpp=50V
ICE5GR1680AG-1 EAR - - 0.07 mJ l[b=0.60 A, Vpp=50V
ICE5AR0680AG-1 EAR - - 0.22 mJ Ib=1.80A,Vpp=50V
ICE5BR3995AG-1 EAr - - 0.04 mJ [b=0.20 A, Vpp=50V

Avalanche current, repetitive, t\: limited by maximal T;=150°C and T _st.t= 25°C

ICE5AR4770AG-1 [AR - - 0.14 A -
ICE5XR4780AG-1 [AR - - 0.20 A -
ICE5GR2280AG-1 [AR - - 0.40 A -
ICE5GR1680AG-1 [AR - - 0.60 A -
ICE5AR0680AG-1 [AR - - 1.80 A -
ICE5BR3995AG-1 [AR - - 0.20 A -

1) 1R¥E JEDEC #7f JESDS1#ITIRE, H1E 2 HRE)FHHME PCB REAR/IFIRS I FITHER

4.2 T{EsEE
e EIEEER, ICIRBINAERBAHRET,
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xe6 TEEE
FEIECER, ICHKRIRINEERIAFFIRET,

Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
VCC Supply Voltage Wec Wec_oFF |- Wece_ovp -
Junction Temperature of Ticon_op -40 - Ticon_otp | °C Max value limited due to
controller OTP of controller chip
Junction Temperature of TjCoolMOS_op -40 - 150 °C -
CoolMOS
4.3 TE&H
b2 BS54 B 2 BT BB B EFIEE BB IR T; (-40°C F 125°C) IR IEERE . BB 25°C AT+

1Bo HIEE M, TR BREENVCC=18Vo

R7 TEFM

TRETRTIEEE, HPT—EMmNESEEEN.

Parameter Symbol Values Unit Note or condition

Min. Typ. Max.

VCC Charge Current Ivcc_chargel -0.35 -0.20 -0.09 mA Wvee=0 V, Rstartup=50 MQ
and VDRA|N:9O Y

VCC Charge Current Ivce_charge2 - -3.2 - mA Vvec=3 V, Rstartup=50 MQ
and VDRAIN:90 V

VCC Charge Current IVcC_Charge3 -5 -3 -1 mA Vvec=15 V, Rstartup=50 MQ
and VDRAIN:90 V

VCC Turn-on Threshold WWec_oN 15.3 16 16.5 v -

Voltage

VCC Turn-off Threshold Wec_oFF 9.4 10 10.4 v -

Voltage

VCC Short Circuit Protection | Wwcc_scp - 1.1 1.9 v -

VCC Turn-off blanking tvCC_OFF B - 50 - ys -

Current Consumption, Ivcc_startup - 0.25 - mA Wyee=15V

Startup Current

Current Consumption, Auto IvcCc_AR - 410 - PA -

Restart

Current Consumption, Burst | lvcc_Burst - 0.54 - mA -

Mode - Isolated Mode_ISO

Current Consumption, Burst | lvcc_Burst - 0.61 - mA -

Mode - Non-Isolated Mode_NISO

(BEETA......)
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R7 (%) TIE&KH

TRETRTIFEEE, HR T —EMRBESREEER

Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

Current Consumption, Ivcc_Normal - 1.1 - mA lrs=0 A (No gate switching)

Normal with Inactive Gate

Current consumption, normal with Active Gate

ICE5AR4770AG-1 Ivcc_Normal2 - - 2.20 mA -

ICE5GR4780AG-1 [vcC_Normal2 - - 2.60 mA -

ICE5GR2280AG-1 [vcC_Normal2 - - 2.80 mA -

ICE5GR1680AG-1 [vcc_Normal2 - - 3.10 mA -

ICE5AR0680AG-1 Ivcc_Normal2 - - 4.18 mA -

ICE5BR4780AG-1 Ivcc_Normal2 - - 1.84 mA -

ICE5BR3995AG-1 Ivcc_Normal2 - - 1.97 mA -

4.4 NERESE

xRs NEBESE

Parameter Symbol Values Unit Note or condition

Min. Typ. Max.

Internal reference voltage VREF 3.2 3.3 3.39 Y Measured at FB pin [;g=0 A
4.5 PWMEE 3

=9 PWM ZB 53

Parameter Symbol Values Unit Note or condition

Min. Typ. Max.

Fixed Oscillator Frequency -  |fosci 59.8 65 70.2 kHz Operating temperature
65 kHz range
Fixed Oscillator Frequency - |fosc2 61.1 65 68.9 kHz T;=25°C
65 kHz
Fixed Oscillator Frequency - | fosc2_aBm 46.2 54 61.1 kHz T;=25°C
65 kHz (ABM)
Fixed Oscillator Frequency - | fosc2_MmIN 23.4 28 33.2 kHz T;=25°C
65kHz (minimum Fsw)
Fixed Oscillator Frequency -  |foscs 92 100 108 kHz Operating temperature
100 kHz range
Fixed Oscillator Frequency - |foscs 94 100 106 kHz T=25°C
100 kHz
(RBLTH......)
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Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
Fixed Oscillator Frequency - |fosca_aABm 71 83 94 kHz Ti=25°C
100 kHz (ABM)
Fixed Oscillator Frequency - | fosca_MmIN 36 43 51 kHz T;=25°C
100 kHz (minimum Fsw)
Fixed Oscillator Frequency - |foscs 117 125 133 kHz Operating temperature
125kHz range
Fixed Oscillator Frequency -  |fosce 119 125 131 kHz Tj=25°C
125 kHz
Fixed Oscillator Frequency - | fosce_aBM 91 103 114 kHz Tj=25°C
125 kHz (ABM)
Fixed Oscillator Frequency - | fosce_MIN 46 53 61 kHz T=25°C
125 kHz (minimum Fsw)
Frequency jittering range fITTER - t4 - % T;=25°C
Frequency jittering period TUTTER - 4 - ms T;=25°C
Maximum duty cycle DMAX 70 75 80 % -
Feedback pull-up resistor RrB 11 15 20 kQ -
PWM-OP gain GPwWM 191 2.03 2.16 -
Offset for voltage ramp VPwMm 0.42 0.5 0.58 v -
Slope compensation rate - 65 | Mcomp 26.5 325 38 mV/us |Ves=0V
kHz
Slope compensation rate - Mcowmp 41 50 58 mV/us |Ves=0V
100 kHz
Slope compensation rate - Mcowmp 52.5 61.0 68.0 mV/us |Ves=0V
125 kHz
Feedback Cutoff Voltage VEB,Cutoff - 0.41 - v When VFB < VFB,Cutoff, NO
PWM switching.
4.6 IXREBRAK SR
& 10 REBASE
Parameter Symbol Values Unit Note or condition
Min. Typ. Max.
Transconductance GERR_M 2.14 2.80 3.44 mA/N |-
Transconductance - Burst GERR_BM 6.9 9.2 11.6 mA/N |-
mode
Error amplifier source current ||err_source 85 150 223 MA -
(RIBETA......)
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Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

Error amplifier sink current [ERR_SINK 85 150 223 MA -

Error amplifier reference VERR_REF 1.76 1.80 1.84 v -

voltage

Error amplifier output VERR_DYN 0.05 - 3.15 \Y -

dynamic range of

transconductance

Error amplifier mode bias [ERR_P_BIAS 9.5 14.0 18.5 pA -

current

Error amplifier mode VERR_P_BIAS 0.16 0.20 0.24 v -

threshold

4.7 F A

Fz11 =295t el

Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

Peak current limitation in Vs N 0.72 0.80 0.88 v dVsense/dt = 0.41 V/us

normal operation

Peak current limitation in Vcs_N1s5 0.74 0.79 0.84 v -

normal operation, 15% Duty

Cycle

Leading edge-blanking time  |tcs_Les 70 220 365 ns -

Peak current limitation in Vcs_BHP 0.23 0.27 0.31 v

ABM - high power

Peak current limitation in Vcs_BLp 0.18 0.22 0.26 v

ABM - low power

Abnormal CS voltage Vcs_sTG 0.06 0.10 0.15 v -

threshold

Abnormal CS voltage Pcs_sTG - 3 - cycle |-

consecutive trigger

Abnormal CS voltage sample |tcs_sTG_sam tPERIOD | tPERIOD | tPERIOD us -

period x0.36 |x0.4 x 0.44

Datasheet 25 Rev. 1.0
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4.8 BEh

*12 LA =k

Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

Soft start time tss 7.3 12.0 - ms -

Soft start time step tss_s - 3 - ms 1)

CS peak voltage at first step | Vss1 - 0.30 - v 1)

of soft start

Step increment of CS peak Vss_s - 0.15 - v 1)

voltage in soft start

1) REISEFE, BHIRITEE.

4.9 FRHRKRIEL

F®13 FRIRZIEN

Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

Charging current to select Isel 2.5 3.0 3.5 HA -

burst mode

Burst mode selection VFB_P_BIAS1 1.65 1.73 1.80 v -

reference voltage threshold

Burst mode selection VFB_P_BIAS2 2.76 2.89 3.01 v -

reference voltage threshold

Feedback voltage for entering |VrB_eBHP 0.98 1.03 1.08 Y -

ABM for high power

Feedback voltage for entering | Vrs_gBLP 0.88 0.93 0.98 Y -

ABM for low power

Blanking time for entering trB_BEB - 36 - ms -

ABM

Feedback voltage for leaving |VrB_LB 2.63 2.73 2.83 Y -

ABM

Feedback voltage for burst-on | VFB_Bon_iso 2.26 2.35 2.45 Y -

- isolated case

Feedback voltage for burst-off | Vrs_goff_Iso 1.88 2.00 2.05 Y -

- isolated case

Feedback voltage for burst-on | VFB_Bon_NIso 1.88 1.95 2.05 Y -

- non-isolated case

Feedback voltage for burst-off | Vrs_off_Niso 1.50 1.55 1.64 v -

- non-isolated case
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4.10 vce S EFRP

x14 vee EEFRP

Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

VCC overvoltage threshold VWcc_ovp 29.0 30.5 32.0 v -

VCC overvoltage blanking tvcc_ovp_B - 55 - VS -

4.11 S ERIP

®15 UL AP

Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

Overload detection threshold |Vre_oLp 2.63 2.73 2.83 v -

for OLP protection at FB pin

Overload protection blanking |trs_oLP_B 30 54 - ms -

time

4.12 M ERF

x16 LR ERF

Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

Line overvoltage threshold VWIN_LOVP 2.75 2.85 2.95 v -

Line overvoltage blanking tvIN_LovpP_B - 250 - s -

4.13 SRR

=17 TRFEF

Parameter Symbol Values Unit Note or condition
Min. Typ. Max.

Overtemperature protection TJC°"—OT1P 129 140 150 °C Junction temperature of

the controller chip (not the
CoolMOS™chip).
Overtemperature hysteresis | TjHys_otp - 40 - °C -
Overtemperature blanking Tjcon_0TP_B - 50 - s -

time
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4.14 CoolMOS™ &B 43

®18 CoolMOS™ BB 53

Parameter Symbol Values Unit Note or condition

Min. Typ. Max.

Drain Source Breakdown Voltage

ICE5AR4770AG-1 V/(BR)DSS 700 - - T;=25°C
ICE5XRXX80AG-1 V(BR)DSS 800 - - T,=25°C
ICESBR3995AG-1 V(BR)DSS 950 - - Tj=25°C

Drain Source On-Resistance (inclusive of low side MOSFET)

ICE5AR47T70AG-1 Rpson - 4,73 5.18 Q T=25°C at 1,=0.4A
ICE5AR4770AG-1 Rpson - 8.731 - Q T=125°C at 1p=0.4A
ICE5XR4780AG-1 Rpson - 4.13 4.85 Q T;=25°C at 1,=0.4A
ICE5XR4780AG-1 Rpson - 8.691) - Q T=125°C at 1p=0.4A
ICE5GR2280AG-1 Rbson - 2.13 2.35 Q T;=25°C at Ip=1A
ICE5GR2280AG-1 Rpson - 4.31;) - T=125°Catlp=1A
ICE5GR1680AG-1 Rbson - 1.53 1.75 Q T=25°C at Ip=1.4A
ICE5GR1680AG-1 Rpson - 3.01y - T=125°Cat1p=1.4A
ICE5AR0680AG-1 Rpson - 0.71 0.80 Q T=25°C at Ip=2A
ICE5AR0680AG-1 RDSon - 1.271) - Q T=125°C at Ip=2A
ICE5BR3995AG-1 Rbson - 3.46 4.05 Q T;=25° at 1,=0.8A
ICE5BR3995AG-1 Rpson - 7.691) - Q T=125°C at1p=0.8 A
Dynamic characteristics

Rise time tﬂﬁﬂ - 30 - ns -

Fall time tm“m - 30 - ns -

Effective output capacitance, energy related

ICE5AR4770AG-1 Coler) - 3.4 - pF Vss=0V, Vps=0~480V
ICE5SXR4T80AG-1 Coler) - 31) - pF Vis=0V, Vps=0~500V
ICE5GR2280AG-1 Coler) - 71) - pF Ves=0V, Vos=0~ 500V
ICE5GR1680AG-1 Coler) - 81) - pF Ves= 0V, Vos=0~ 500V
ICE5AR0680AG-1 Coler) - 24;) - pF Vss=0V, Vps=0~500V
ICE5BR3995AG-1 Coler) - 51) - pF Ves=0V, Vps=0~400V

1) RESEFMR, BHIRITEE.
2)  EREREHHERSENATNE,
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Safe Operating Area for ICESAR4770AG-1

Io="f (Vos)
parameter: D=0, Tc = 25°C

=<
) Vos [V] B -
& 17 ICE5AR4770AG-1 IR 2 T {EX (SOA) %%

Safe Operating Area for ICE5XxR4780AG-1
Ip = (Vos)

parameter: D =0, Tc = 25°C

=
] ’ Vs [V] " -
& 18 ICE5XR4780AG-1 YR L TEX (SOA) HiZk
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5 CoolMOS™ MEAESFIE
Safe Operating Area for ICE5GR2280AG-1
Io = (Vos)
parameter: D =0, Tc = 25°C
=
Vos [V]
5 (]
& 19 ICE5SGR2280AG-1 IR 2T E[X (SOA) Lk
Safe Operating Area for ICESGR1680AG-1
Io = (Vos)
parameter: D =0, Tc = 25°C
=
Vs [V]
& 20 ICE5GR1680AG-1 IR £ T {EX (SOA) B4k
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5 CoolMOS™ MEAESFIE
Safe Operating Area for ICESAR0680AG-1
Io="f (Vps)
parameter: D=0, Tc = 25°C
= \
’ Vos [V]
& 21 ICESAR0680AG-1 FYR £ T {E[X (SOA) Bi%%
Safe Operating Area for ICESBR3995AG-1
Io = (Vos)
parameter: D = 0, Tc = 25°C
=
10 VDS [V] 100 1000
& 22 ICE5BR3995AG-1 L £ T {FX (SOA) BiLk
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& 31 ICE5BR3995AG-1 FYH1AY CoolMOS~EEZ; C=f(Vos), (Ves=0V; f=250kHz)

Allowable power dissipation for ICES5AR4770AG-1

1.2
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Allowable power dissipation, Ptot [W]
o

Ambient temperature, Ta [°C]
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Allowable power dissipation for ICE5xR4780AG-1
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& 33 ICE5SXR4T80AG-1 IINEFER; Puw=f(T.) (FEEBEE 6 ERAHNRATEE)

Allowable power dissipation for ICESGR2280AG-1
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Allowable power dissipation for ICESGR1680AG-1
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Ambient temperature, Ta [°C]

Allowable power dissipation, Ptot [W]
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Allowable power dissipation for ICESAR0680AG-1
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Allowable power dissipation for ICESBR3995AG-1
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Output power curve of ICESAR4770AG-1 (85~300 V AC at DCM) Output power curve of ICESAR4TTOAG-1 (85~300 VAC at CCM)
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Output power curve of ICE5xR4780AG-1 (85~300V AC at DCM)
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Output power curve of ICES5GR2280AG-1 (85~300 V AC at DCM)
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Output power curve of ICE5GR1680AG-1 (85~300V AC at DCM)
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Output power [W]

Output power curve of ICESAR0680AG-1 (85~300V AC at DCM)

~

Output power [W]

Y
hY
a Y

; i X
1 i LY
1 X

o 10

20 30 40 50 60 70 80 90 100 110 120

Ambient temperature [°C]

Output power curve of ICESAR0680AG-1 (220 V AC +20%)

90

80

130

60

50

40

30

20

Output power curve of ICESAR0680AG-1 (85~300 V AC at CCM)

==

=

-

50 60 70 80 9 100 110 120 130

Ambient temperature [°C]

10 20 30 40

]

70
60

50

Output power [W]

30 -

20

20

30 40

~\\\\\\\

50 60

Ambient temperature [°C]

0

AN

N

80 90 100 110 120 130

& 42

ICESAR0680AG-1 g H Th=E

Datasheet

;:iEa3

Rev. 1.0
2025-01-14



ICE5XRXXxXAG-1

infineon

6 M ThER L

Output power curve of ICESBR3995AG-1 (85~300 V AC at DCM) Output power curve of ICESBR3995AG-1 (85~300 V AC at CCM)
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