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1 BRAREEIMZE CoolSET™ R HHHV R TH=E
. Roso1 220VAC 85-300 V AC? | 85-300 V AC?

Type Package | Marking Vos Fow " | £20%2at DCM | at DCM at CCM
ICE5BR4780BZ PG-DIP-7 5BR4780BZ 800V 65 kHz 4130 27.5W 15W 16.5W
ICE5BR3995BZ PG-DIP-7 5BR3995BZ 950V 65 kHz 3.460Q 30w 16.5W 18W
ICESBR3995CZ PG-DIP-7 5BR3995CZ 950V 65 kHz 3.46Q 30w 16.5W 18W
ICE5AR3995BZ PG-DIP-7 5AR3995BZ 950V 100 kHz 3.46Q 30w 16.5W 18W
ICESBR2280BZ PG-DIP-7 5BR2280BZ 800V 65 kHz 2,130 40W 22W 24 W
ICE5AR2280CZ PG-DIP-7 5AR2280CZ 800V 100 kHz 2130 40W 2W 24 W

BRAEEINZ CoolSET™ IEPRE FEE % 1AV LH BB

RRC BINER 65 kHz BV IFIRE PR E %128,

%2 B HREEIRE CoolSET™ JERRFEEE L H AV 7

. Roson* 85-265VAC® | Typical output

Type Package Marking Vbs Fsw at DCM voltage
ICE5BR4780BZ PG-DIP-7 5BR4780BZ 800V 65 kHz 4130 450 mA
ICE5BR3995BZ PG-DIP-7 5BR3995BZ 950V 65 kHz 3.46Q 550 mA 15V
ICE5SBR2280BZ PG-DIP-7 5BR2280BZ 800V 65 kHz 2.13Q 700 mA

L#E Ti=25°C BYRYBAANE (B3E(RIZ MOSFET) o

27E T.=50°C. T,=125°C (EREE MOSFET) BY, LUIFMAERIGITFIItEEMNSEATEMEINE, ZI&ITFASEHE PCB AR
SIHABAXRAT&DER, FHEN 2 oz, MHINEREERMERZ H, RMEFREFGITNR. NFTHRESER,
BRARVERARETR,

3FE T.=50°C. Tj=125°C (SERAE MOSFET) BY, LUFHMAESSIQHFI BB ASERLER, Zi&itFASE PCB AIRIRS
MIASARRA T 8/ 100mm B, AERN 20z, HHABRHERMSER S A, SRRBRTAEIRITTR. BHRAE VL
HIRAZERUFKNESER.
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s W il W s RO s |

GATE

4 5 }DRAIN

Els SIHECE
&3 5IBIE X B2 TheE
Pin | Symbol Function
VERR Error amplifier
(BZ version) VERR pin is internally connected to the transconductance error amplifier for a non-
isolated converter. Connect this pin to GND for an isolated converter.
1 Input line overvoltage protection (LOVP)
VIN VIN pin is connected to the bus via a resistor divider (see Figure 1) to sense the line

(CZ version) |voltage. Internally, it is connected to the line overvoltage comparator which stops the
switching when a LOVP condition occurs. To disable LOVP, connect this pin to GND.

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

Current sense
The CS pin is connected to the shunt resistor for the primary current sensing externally

3 s and to the PWM signal generator block for switch-off determination (together with the
feedback voltage) internally.
Gate driver output

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

s DRAIN DRAIN (Drain of integrated CoolMOS™)
The DRAIN pin is connected to the drain of the integrated CoolMOS™.
VCC (Positive voltage supply)

7 VCC The VCC pin is the positive voltage supply to the IC. The operating range is between
Vyee_orr@nd Viee ove-
Ground

8 GND o
The GND pin is the common ground of the controller.
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MFAMBRENL, 0B 12FfR, HP—ZMEATToaAT 040 5=LE, Z—FHLAT TokF 04045

=tbo
VGATEA max. Duty Cycle
D S—
—p| |
off time
»
Vs Propagation Delay t
A -
Ves n
{ >
— Signalt = Signal2
t
E12 S EBEREY s
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47 800 V / 950 V CoolSET™ o .
B ES / 00 @I neon
SEHEDIP-7H 3

Thakeiien

A, EREMIEIBIERIMEM SO EABMANSEE], REiMEERMEE, XM, #
NFB H S £ R TR B LR R S SR A BRI\ BE 2 i,

3.5 AEMNETHEREFNEIREE R

ERASEET, ICHATHREER (ABM) BIEURATREHIEEIE, TS BRIEE XABME]T
LS B,

3.5.1 HANFEIREZIET (ABM) T1E

W R LI TR, RZHNABME!T:

o RIREBEIET Ve core/Ves_core HEIE, EEHRERXRRLEERTISEME,
d ﬁ%—?@ﬁ’ﬂi‘ﬁf‘%ﬁﬂlﬂ tre_eBo

—EHEFEXEE M, ABM MMARMAWIZE, BN ABM 121E, XM ABM IR1EIIS£M4
YIWTET LUBH LEIRAG 4 53 N ABM 124, 1945432 706 H THERRASSARAR BT 4 3\ ABM 1244,
3.5.2 EIRAEN TERA(a]

HNABMIRTUS, PWMEBD A TFIEBERS, FEV BT, BEEV oure IR, Ve ltF. —BVi8
dV e son » REMRERBEFBXBIENIBEE, FIEFXN1F,

MRPWMIBTELERBEHAEMARIRE, MWVorkF, VelESHETE HVAEHERBEY re_sorf,
A REBBFREN, PWMEDER, F#HITHXIRE, BIVBRXEAZEDV ik s0nlHE,

EABMIRIL T, Ve Z2RERIK, 7E Vis son 1 Vi son ZIBLEEN, SIE13 PR o

EABMIET T, THERMOSFETEYIE(E B /reak aew € X N

Ipgak aBm = Vs gxp/ Rcs (6)

HAV s sie ABM HRRYIRME BB IR H,

3.5.3 BHFIREIERXNITIE

NRIHARSIAEIN, FBEESIUEIAS. HV BTV e o8, EREABM, EEBERIRGSEREILZENR

@:Etuvcst )
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Veg 18
Vg _pon

VFB_BOH -[
Vi, cne/Ve ~+H4+44-H-+
—H—H—H—H >
HininIEIN t
Ve RN
RN
Vesx 44 -H- -4}~
CurrentIllmltIeveldurmgActn.feBlurs‘cMrl:adeII | || || || || | H
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TES7 800V / 950 V CoolSET™ .
B ES / 00 @I neon
SEEDIP-7H 3 -

Thakeiien

3.5.4 FEHR LRI (ABM) BLE

I PRZE FB 51 ERYEEFE Ree, RZRIANERFNRIRELIRINEBF, RIE R AR, RAB=MEES
£, DHNNEERERN (FR1D « ERIRERVRNREE (5F2) UREHREAEXNSHE
SEE (BF3) TRERTIRIER 5 EEUFREH ANFR H B TR HZE,

xRa ABM BLE A% E

Option Rse Ves Ves_exp Entry level Exit level
Ves_esxp Ves 18

1 <470 kQ Vs < Vg p Bias1 - No ABM No ABM

2 720 kQ ~ 790 kQ Ves_p_sins1 < Vis< Vrs_paias2 | 0.22V 0.93V 2.73V

3 (default) |>1210kQ Ves> Vig_p_sias2 0.27V 1.03V 2.73V

T— IC E/RBThERIE], =628 ABM IEIEFNIL %D 3, FB EBPESS (Ree) HAEF X S2 BT (WE
14), HRAFBERBE o MVec=4.44VE| V. FRBE, FBSIMFIRLIRIR /s TBMER s TR,
BEERIBEREKT BV BB Ve FBHMER, SN FB BE, SAGRIE FB BEKFERRA

RRET, SeRIEEE, FB BENTEAZHEAIIRTRAEET, BHRE (<) K, B FB

FBPE (Res) EFMEETIER (B 14) o
T Vdd
Let (¥

UVLO S,
R delay
o >o- ] e
Refgmd

—\ 5

Burstmode FB

1
i
detection latch I

Ves e O—]  Selection < Compare | g—— Vg o o

Veg eeve O— Logic logic — Vg p i 'E
Control unit -
El14 ABMEE T 5 A%
3.6 EfRE/REEE

ICE5XRxxxxBZ B—* VERR 5 |}, iFIZEIEMIREM ARG, UZFEREEES (WE2), H
Vee TEERY, TERE] Ve HEHEZH, 3B VERRS|HIAY EE_/}I_I:_/}_ lerr p sias 5 Re1 AR H[aF] T_VERRI_'F@_
Imr=4E BE. R VERR BBIEST Virr p ons (0.2V), MIEFIFRBECE, BN, “EERELE. ZEREA
B, RERAKSMES FB 5T &R,

EIFRSERES, DEB[RAMR-ATRNEMBEE, HS5AHMEEBEY e rer# 1THEE

B/ 16 0f 40 Rev 1.1
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[E 7E 73K 800V / 950 V CoolSET™

SEADIP-7H

@ineon
-

Thakeiien

RNBESNBSEBEZENEBZIRERABERABLEBRN. WL BRI FB 5T EES

MERBWEHITRBINE, HITIFRMMR,

3.7 RIPIhEE

ICESXRxxxxxZ IRt SHRIFINEE, AIREIRS
DHEERENNHRIPIER, SELTAXENER. BHERHRIFTRABNEREN. SLE 15,
16 ME 17 7 AARIFPE BB,

RESIRENE, RMMTEN, TRELE 7 XERP

&5 RiPTIEE

Protection functions Normal mode Burst mode Protection mode
Burst ON Burst OFF

Line overvoltage (CZ version) v v v Non-switch auto restart

Vccovervoltage V V n/at Odd skip auto restart

Vccundervoltage V v V Auto restart

Overload or open loop V n/a' n/a 0Odd skip auto restart

Overtemperature V vV V Non-switch auto restart

Veeshort to GND v v v No startup

3.7.1 ZHESE (CzhRZ)

RMERERIT ERIP (LOVP) BiBid 5 EEFE R M R @I VIN SIS LB ABERGUY (B1).—B
VunBBES TSI ERIE (Vi ow), EHIZEEFENRIFRIN, BEEVWEFVunowo F VIN 5| BNHE

HEP A 22 AL RIFThRE

3.7.2

Vot EM T\E

TEHRIE], V. BESEIFFEEE, WNR Ve BT Vi orr FF 3542 50 us ( tvee orr g BT Viee ove FHIFFEE 55
us ( tvec ove g), IHE MOSFET BFRIFXIIRSe L Ve BERERE Vi LATE , FTHNBIRTIBHREE.
Ve BAMETRB. —BBEEBIEE Vo, ICR@EIMIEsIFEIIE.

3.7.3

o FEN TR

NRIFTHIFRR RS TS, FBEBESH LR, X Ve S3IHF2BYIE] trs op s /& 8IS Ves op B, ICHN
B FHXEhERIEN. HIRI IR IRESEESTE Ve A A H R AL INMASHE R TiRBIBEINE,

3.7.4 R

WMRITHIBZLEE RS T Tjcon_OTP, ICKEBMEREREN FTHNIEFIF (0TP), Itb5h, % ICIEAS 40°C HIR
WEE. XENREREGEHITHSRERETIA S 40°CRER, IC ARMTRRIPPRE.

IREA.

BIEF
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47 800 V / 950 V CoolSET™ o .
B ES / 00 @I neon
SEEDIP-7H 3 -

Thakeiien

3.7.5 VCC 52E8ZEGND

FPRBISTHEBERTE Voo FEEIZMIREIRIINRIGHE, Ve TEBEERBEIREIARIMENc chager » X—IRETR
R LARR 1IC ThERSAE, UAFE .

3.7.6 HRIFEN

FrERIFHLRTFEMNERRIN, HEBMIREEFY. TR T =MBEMERKEI.

Fault Fault released
detected

Y \

Switching start at the
following restart cycle
|
|

v : Start up and detect at
VCC | .
! every charging cycle
A

Vee_ord

1 ] 1 !
| T T T T
VCS i | | | i } t

No swm:hlng :

A ' I
VN

El1s EFAXEHERER
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EESHZE 800V / 950 V CoolSET™ @ neon

SR FEDIP-743E —
Thekuiea
Fault Fault released
detected
Start up and detect at every
charging cycle Switching start at the
chc‘ . following restart cycle
VCCﬁON________ Y S ____: _____________
-
! i
R o e T -f --------- >
! T T T ’ "
Ve ; ! 1 . ; t
i i 1 P !
| I 1 1 | |
‘ | 1 | | ‘
I Y I A I 11
| 1 | I [[/| .
t
=16 BeiERE
Fault Fault released
detected
! Start up and detect at ¢.
| every even charging |
| |
i cycle | Switching start at the
Viee | i following even restart
A ! No detect No detect | *
Veconfp-—----"\g-----RN-—-""""F ANt -
| |
Vee of------ 41777777777 R o LR TR BT EEET ER - >
. l 1 I !
Ves | | | I t
A i | C
| S| B |||
| | . >
& 17 RS FHRXEER
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TES7 800V / 950 V CoolSET™ .
B ES / 00 @I neon
SEEDIP-7H 3 -

B
4 SIS

HE: FrEBEHEENTTFH (5/878) WEL . WRREEREMIEE, NE/EEFHBEH.

4.1 B RAKTEE

2B M THBIRAE L LRI T AT EES NI E8FEIE AR AL £<ET[E] B TE LN R AENE B 5 1F
FJRES RN s ERY A IE . RABE EELEXENEE, BRI — T MEABTHEXTEE L B E
BT EEF RIS, B FIAFERIEE, EHRFBEZE, EHFEEEZSIMT (Vcc) BIFERT
ggﬁﬂgﬂgo ﬁiﬁ%ﬁﬁf) Er‘_ﬂﬂTa =25°C,

xRe BN RATEE
Parameter Symbol | Limit values Unit | Noteor
Min. Max. test condition
Drain voltage Vorain v Tj=25°C
ICE5xRxx80xZ 800 -
ICE5xR3995xZ 950 -
Pulse drain current Ippuise A
ICE5xR3995xZ - 5.0
ICE5BR4780BZ - 2.6
ICE5xR2280xZ - 5.8?
Avalanche energy, repetitive, tar limited Enr mJ
by maximal T;=150°C and Tjstart= 25°C
ICE5xR2280xZ - 0.05 Ib=0.40A, Vop=50V
ICE5BR4780BZ - 0.02 Ih=0.20 A, Vpp=50V
ICE5XR3995xZ - 0.04 Ib=0.20 A, Vop=50V
Avalanche current, repetitive, tar limited Iar A
by maximal T;=150°C and Tjstart= 25°C
ICE5BR4780BZ - 0.20
ICE5xR3995xZ - 0.20
ICE5XR2280xZ _ 0.40
VCC supply voltage Vee -0.3 27.0 v
GATE voltage Veate -0.3 27.0 Y
FB voltage Ves -0.3 3.6 \Y
VERR voltage Verr -0.3 3.6 v
CSvoltage Vs -0.3 3.6 Y
VIN voltage Vi -0.3 3.6 v
Maximum DC current on any pin -10.0 10.0 mA Except DRAIN and CS pin.
LRKOHRBEREt p 2T 5 max PR
BOPBEE tp =20 ps FFRT jmafRo
BIEFH 20 of 40 Rev 1.1
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EESHZE 800V / 950 V CoolSET™ @ neon

RADIP-73 3 —
S
Parameter Symbol | Limit values Unit | Noteor
Min. Max. test condition

ESD robustness HBM Vesp_Hem - 2000 Vv According to EIA/JESD22.
ESD robustness CDM Vesp_com - 500 Vv
Junction temperature range T; -40 150 °C Controller and CoolMOS™.
Storage temperature TstoRre -55 150 °C
Thermal resistance (junction-ambient) Rtnia K/W | Setup according to the
ICE5BR4780BZ - 107 JEDEC standard JESD51
ICE5XR3995xZ _ 106 and using minimum drain
ICE5XR2280X7 _ 104 pin copperareaina2oz

copper single-sided PCB.
4.2 T1EEE
RE: TELIEEER, ICHIR B v 05T To
R TEEE
Parameter Symbol Limit values Unit | Note or

Min. Max. test condition
VCC supply voltage Viee Wee orr | Vicc_ove
Junction temperature of controller | Ticonop -40 Ticon_ote | °C Maximum value limited due to
OTP of controller chip.

Junction temperature of TicoolMos_op -40 150 °C
CoolMOS™
4.3 TE&H

R SRS REE R REENAEEE T, (40°C F 125C) HESES T, BEELERE,
LA 25°C MEE, WIERMHEE, WEE EFEEN =18V,

R8s RNEDR
Parameter Symbol |Limitvalues Unit | Noteor
Min. | Typ. |Max. test Condition
VCC charge current Iee_charger | -0.35 |-0.20 |-0.09 |mA Wee= 0V, Rstarup= 50 MQ
and Voran=90V
IVCC?ChargeZ - -3.2 - mA VVCC: 3 V, RStartUp: 50 MQ
and Voran=90V
/VCC_Charge3 -5 -3 -1 mA Wiee=15 V, RStartUp: 50 MQ
and Voran=90V
Current consumption, startup current | hcc_startwp | — 0.25 - mA Wee=15V
Current consumption, normal with lvec_Normalr | — 0.9 - mA lrg=0A
Inactive Gate
BIEFH 210f40 Rev 1.1
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[E 7E 73K 800V / 950 V CoolSET™
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-

KADIP-7ii3E
S
Parameter Symbol |Limitvalues Unit | Noteor
Min. |Typ. |Max. test Condition
Current consumption, normal with Iee_Normal2 mA
Active Gate
ICE5BR2280BZ - - 1.89
ICE5BR3995xZ _ _ 1.82
ICE5AR3995BZ - - 221
ICE5BR4780BZ _ _ 1.69
ICE5AR2280CZ - - 2.31
Current consumption, auto restart Ivee_ar - 410 - MA
Current consumption, Burst mode - | hce purst - 0.54 - mA
isolated Mode_IS0
Current consumption, Burst mode - | hcc gurst - 0.61 - mA
non-isolated Mode_NISO
VCC turn-on threshold voltage Vice_on 153 |16.0 165 |V
VCC turn-off threshold voltage Wec_orr 9.4 10.0 104 |V
VCC short circuit protection Wee scp - 1.1 1.9 Vv
VCC turn-off blanking tvcc_oFr 8 - 50 - us
4.4 AR BESE
Ko ARBESE
Parameter Symbol | Limit values Unit | Note or
Min. | Typ. Max. test condition
Internal reference voltage Vrer 320 |[3.30 339 |V Measured at FB pin
l,s=0A
4.5 PWMEBSY
£R10 PWMZB 53
Parameter Symbol Limit values Unit Note or
Min. Typ. Max. test condition
Fixed oscillator frequency - foscs 92 100 108 kHz
100 kHz foscs 94 100 106 kHz T;=25°C
Fixed oscillator frequency - fosca asm 71 83 94 kHz T;=25°C
100 kHz (ABM)
Fixed oscillator frequency - fosca_mn 36 43 51 kHz T;=25°C
100 kHz (minimum Fsw)
Fixed oscillator frequency - fosci 59.8 65 70.2 kHz
65 kHz foscz 61.1 65 68.9 kHz T;=25°C
Fixed oscillator frequency - fosca_nem 46.2 54 61.1 kHz T;=25°C
65 kHz (ABM)
HEF 22 0f 40 Rev 1.1
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[E 7E 73K 800V / 950 V CoolSET™
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-

EADIP-73E
SR
Parameter Symbol Limit values Unit Note or
Min. Typ. Max. test condition
Fixed oscillator frequency - fosca_mm 234 28 33.2 kHz Tj=25°C
65 kHz (minimum Fsw)
Frequency jittering range Farrer - 4 - % T;=25°C
Frequency jittering period Turrer - 4 - ms T;=25°C
Maximum duty cycle Duax 70 75 80 %
Feedback pull-up resistor Rre 11 15 20 kQ
PWM-OP gain Gpwm 191 2.03 2.16
Offset for voltage ramp Vowm 0.42 0.50 0.58 v
Slope compensation rate - Meons 4l 50 58 /s V= OV
100 kHz
Slope compensation rate - Meons 6.5 325 38 /s V= OV
65 kHz
4.6 IREB K2R
+11 IRER KSR
Parameter Symbol Limit values Unit Note or
Min. Typ. Max. test condition
Transconductance Gerr M 2.14 2.80 3.44 mA/V
Transconductance - Burst mode | Gerr sm 6.9 9.2 11.6 mA/N
Error amplifier source current Jerr_souRcE 85 150 223 pA
Error amplifier sink current TERR_sINK 85 150 223 UA
Error amplifier reference voltage Verr_Rer 1.76 1.80 1.84 Vv
Error amplifier output dynamic Verr_ow 0.05 - 3.15 \
range of transconductance
Error amplifier mode bias current lerr P BiAS 9.5 14.0 18.5 PA
Error amplifier mode threshold Verr p gias 0.16 0.20 0.24 Vv
4.7 B S A T
+F12 B ST A
Parameter Symbol Limit values Unit Note or
Min. | Typ. Max. test condition
Peak current limitation in normal | Vs y 0.72 0.80 0.88 v dVsense/dt =0.41V/u s
operation
Peak current limitation in normal | Vs nis 0.74 0.79 0.84 v
operation, 15% of Town
Leading edge-blanking time tes_Les 70 220 365 ns
Peak current limitation in ABM - Ves_gHp 0.23 0.27 0.31 Vv
high power
BIEFH 230f 40 Rev 1.1
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eon

SRADIP-7H}3E —
B

Peak current limitation in ABM - Ves_sie 0.18 0.22 0.26 v

low power

Abnormal CS voltage threshold Ves_ste 0.06 0.10 0.15 v

Abnormal CS voltage consecutive | Pcs ste - 3 - cycle

trigger

Abnormal CS voltage sample tes st6_sam teerion | freriop teerion | US

period x0.36 |x0.4 x 0.44

4.8 KRB TN

+&13 L=}

Parameter Symbol |Limitvalues Unit | Note or

Min. Typ. Max. test condition

Soft start time tss 7.3 12.0 - ms

Soft start time step tss_s1 - 3 - ms

CS peak voltage at first step of soft | "4 _ 0.30 _ Vv CS peak voltage.

start

Step increment of CS peak voltage | Vss 1 - 0.15 - v CS peak voltage.

in soft start

4.9 FERAER

K14 ErhREIE

Parameter Symbol Limit values Unit | Note or

Min. Typ. | Max. test condition

Charging current to select burst Lset 2.5 3.0 35 pA

mode

Burst mode selection reference Ves_p_sias: 1.65 1.73 1.80 V

voltage threshold

Burst mode selection reference Ves p ias2 2.76 2.89 3.01 "

voltage threshold

Feedback voltage for entering Vrs_esHp 0.98 1.03 1.08 v

ABM for high power

Feedback voltage for entering Ves esip 0.88 0.93 0.98 v

ABM for low power

Blanking time for entering ABM tre_pEB - 36 - ms

Feedback voltage for leaving ABM | Vig 18 2.63 2.73 2.83 Y

Feedback voltage for burst-on Vi _Bon_iso 2.26 2.35 2.45 V

- isolated case

Feedback voltage for burst-off Vre_goft_iso 1.88 2.00 2.05 V

- isolated case

LEREIEFMIN, RIRIHERE

HEEFH 240f 40 Rev1.l
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S
Feedback voltage for burst-on Ves_Bon_Niso 1.88 1.95 2.05 Vv
- non-isolated case
Feedback voltage for burst-off Vs ot niso | 1.50 1.55 1.64 "
- non-isolated case
4.10 ZBELERF (CzhR)
x15 LBEDERIP
Parameter Symbol |Limitvalues Unit | Note or
Min. Typ. | Max. test condition
Line overvoltage threshold Vun_Lovp 2.75 2.85 2.95 \Y
Line overvoltage blanking tvin_Lovp_B - 250 - us
4.11 Vel [E R
x 16 Vee TERIP
Parameter Symbol |Limitvalues Unit | Note or
Min. Typ. | Max. test condition
VCC overvoltage threshold Wec_ove 24.0 255 27.0 v
VCC overvoltage blanking tvcc_ove_s - 55 - us
4.12 dHFRP
+®17 TEHRIP
Parameter Symbol | Limit values Unit | Note or
Min. Typ. Max. test condition
Overload detection threshold for Vs op 2.63 2.73 2.83 v
OLP protection at FB pin
Overload protection blanking time trsore |30 54 - ms
4.13 2R FRP
*18 mfRiF
Parameter Symbol |Limitvalues Unit | Note or
Min. Typ. Max. test condition
Overtemperature protection Ticon_oTp1 129 140 150 °C Junction temperature of
Overtemperature hysteresis Tinvs_otp - 40 - oc | the controller chip (not
™ 1
Overtemperature blanking time Ticonotr8 | — 50 - Ms the CoolMOS™ chip).
BIRFAR 250f40 Rev1.l
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4.14 CoolMOS™ &85>
x19 ICE5XRXXXXXZ
Parameter Symbol | Limit values Unit | Note or
Min. Typ. | Max. test condition
Drain source breakdown voltage Vieripss Y T;=25°C
ICE5xRxx80xZ 800 - -
ICE5XR3995xZ 950 - -
Drain source on-resistance Rbson Q
(inclusive of low side MOSFET)
ICE5BR4780BZ - 4.13 |4.85 T,=25°C
- 8.69' |- T;=125°Catlh=0.4A
ICE5xR2280xZ - 213 |[235 T,=25°C
- 431! |- T;=125°Catlhh=1A
ICE5xR3995xZ - 3.46 |4.05 T,=25°C
- 7.69' |- T;=125°Cat/h=0.8A
Effective output capacitance, Cofer pF
energy related!
ICE5SBR4780BZ - 3 - Ves=0V, Vps=0~500V
ICE5xR2280xZ - 7 - Ves=0V, Vos=0~500V
ICE5xR3995xZ - - Ves=0V, Vps=0~400V
Rise time trisea - 30 - ns
Fall time thaltz - 30 - ns
LEFEESEEMNE, HIgIHEE.
EHRAN R/ S ER RSN ARG,
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CoolMOS™14: BB 14
5 CoolMOS™4 BE4SF 14
Safe Operating Area for ICE5BR4780BZ
Ip = f(Vps)
" parameter: D=0, Tc = 25°C
PN T
1 1us s
===
slom
100;&
AR
A ims
N 0.01 \ \
N \
10ms
Vs [V]
18 ICESBR4780BZ FYR 2 T {FIX (SOA) Lk
Safe Operating Area for ICE5xR2280xZ
lp="f(Vps)
o parameter: D=0, Tc = 25°C
TN \
1lus
1 / \\ \
\ 100us
0.1
0.01
10ms \
0.001 \
Vps [V]
19 ICE5xR2280xZ K& £ T {EX (SOA) BhZ:
HIRF 270f 40 Rev 1.1
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SEADIP-7H
CoolMOS™4: BB
Safe Operating Area for ICE5xR3995xZ
Ip= f (VDS}
parameter: D=0, Tc = 25°C
10
\\ lus
1 \ 10ps \
100us \
— o N \
<C
- \ms \
0.01 \ \
10ms
0.001 \
0.0001
1 10 100 1000
Vps [V]
=] 20 ICE5xR3995xZ I RZ 2T {EX (SOA) ik

1.2

0.8

0.6

0.4

0.2

Allowable power dissipation, Ptot [W]

Allowable power dissipation for ICESBR4780BZ

iy

BN

=

\L

N

N

N

20

40

60 80
Ambient temperature, T, [°C]

100 120

140

=] 21

BIEF

ICESBR4780BZ HINFFER;, Pw=f(T.) (FEEBIE 4.1 EPLHHNBRATEH)
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CoolMOS™ 4 BE4F 14
Allowable power dissipation for ICE5xR3995xZ
1.2
= 1
=
= -
=]
& 08
£
2
Z 06
T
2 04
%
£ 02 A
= \
0 o
0 20 40 60 80 100 120 140
Ambient temperature, T, [ C]
& 22 ICE5XR3995xZ MYTHEFEH;, P =f(T.) (FGEEE 4.1 BEPLEMNRATER)

Allowable power dissipation for ICE5xR2280xZ

1.2

0.6 \

Allowable power dissipation, Ptot [W]

04 \‘}\
N
0.2 \
N
0 .,
0 20 40 60 80 100 120 140

Ambienttemperature, T,[°C]

H 23

BIEF

ICE5SxR2280xZ FYIHEEFEE; P =f(T.) (FEEEE 4.1 EFLH{HNRATEE)
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CoolMOS™14 BE4F I
950
900 /.
E 850 //
2 /
800
750 ,/
700
-f5 -50 -25 0 25 50 75 100 125 150 175
T [°C]
El 24 IR EB[E ICESXRXX80XZ; Verpss)=f(Ts)s Io=1mA
1100
pd
1050 ,/
/
,/
/]
1000 /
/
2 4
/
S 950
/
//
900 5
/
/
850
-50 -25 0 25 50 75 100 125 150
T;[°C]
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