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CoolGaN™ Transistor 650V N-

Channel Enhancement Mode

Features

« Enhancement mode transistor

« Ultra-fast switching

« No reverse-recovery charge

+ Capable of reverse conduction

* Low gate and output charge

« Superior commutation ruggedness
+ 2 kVHBM ESD standards

Benefits

 Normally OFF transistor technology ensures safe operation
« Enables rapid and precise power delivery control

« Improves system efficiency and reliability

* Ensures robust performance under challenging conditions

These features collectively make CoolGaN™ a game-chang

er in therealm of power conversion, offering a compelling
combination of efficiency, compactness, and reliability.

Potential applications

Industrial, telecom, datacenter SMPS based on half-

bridge hard and soft
switching topologies such as totem pole PFC and hig
h frequency LLC, as well as charger and adapter.

Product validation
Fully qualified according to JEDEC for Industrial Applications

@ @Green

Gate
Pin 4
*1 [

Kelvin Source
Pin 3

*1: Internal gate diode

ORDERING INFORMATION
HT65N16EVDRZ

Ta =-55°to 150° C for all packages

Table 1 Key performance parameters
Parameter Value Unit
Vs, max 650 \%
Vs trans-max 900 v
Rbs(on),max 240 mQ
Qgyp 13 nC
Ipputse 16 A
Quss @ 400V 9.6 nC
Qrr 0 nC
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1 Maximum ratings

HT65N16E

at T, = 25°C, unless otherwise specified. Stresses beyond max ratings may cause permanent damage to the
device. For optimum lifetime and reliability, htcsemi recommends operating conditions that do not
continuously exceed 80% of the maximum ratings stated (unless otherwise explicitly stated). For further
information, contact your local htcsemi sales office.

Table2 Maximum ratings
Values . .
Parameter Symbol v - " Unit |Note / Test condition
in. yp. ax.
Vs =0V; derating
Drain source voltage, continuous Vbs,max - 650 V  |recommendation according
JEDEC JEP198
Leakage current at drain source _ N
transient Voltage IDS,trans h 33 mA VGS =0V; VDS,trans =900V
. . <1% duty cycle; <1 ps; 1 million
Drain source voltage transient Vos trans - 900 \Y
’ pulses
250 T;=25°C; Vs = 0V; cumulated
b | lsed y v stresstime<1lh
rain source voltage, pulse -
DS.pulsed 650 T;=125°C; Vs < 0 V; cumulated
stresstime<1lh
DC bus voltage =700 V; turn off
VDS,pulse =750 V’
Switching surge voltage, pulsed Vossurge |- - 750 Vo [turnonlp . =7-3A;
T;=105°C; f< 100 kHz; t <100 s (10
million pulses)
Continuous current, drain source [, - - 9.2 A TE25°CT=T, a
16 16 T=25°C; 15=7.1 mA;
) See Diagram 3,5
Pulsed current, drain source Ip pulse - A
' - 9.7 T=125°C; 15=7.1 mA;
' ' See Diagram 4,6
Gatecu rrent, continuous 2) IG,avg - - 53 mA Tj:-55°C to TJ:150°C; See Table9
Gat t, pulsed 2) / -0.53 |- 0.53 A T=-55"C to T;=150°C; t .= 50 ns;
ate current, puise Gpulsed ’ ' f=100 kHz; See Table 9
Gat " i S w0 | ) y |55 C o TF150°C
ate source voltage, continuous Gs See Diagram 12
Gat it lsed ? v 25 ) ) Y T=-55°Cto T=150°C; t,, = 50 ns;
ate source votlage, puise GS,pulse =100 kHz; open drain
Power dissipation Piot - - 34 W |T.=25°C
Operating junction temperature T, -55 - 150 °C |-
Max shelf life depends on storage
Storage temperature Ty -55 - 150 °C .
£ conditions
Drain-source voltage slew-rate dv/dt - - 200 V/ns |-
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2 Thermal characteristics

Table 3 Thermal characteristics
Values . .
Parameter Symbol - Unit |Note / Test condition
Min. | Typ. | Max.
Thermal resistance, junction - case |Ry,,c - 37 °C/W |-
Thermal resistance, junction - . Device on PCB, minimum
) Ryin - 163 c/W _
ambient footprint
Device on 40 mm*40 mm*1.5 mm
epoxy PCB FR4 with 6 cm? (one
Thermal resistance, junction - . layer, 70 um thickness) copper
. . Ria - 4 C/W .
ambient for SMD version area for tab (source) connection
and cooling. PCB is vertical
without air stream cooling.
Soldering temperature T. 260 °C MSL3, wave & reflow soldering
& P sotd allowed
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3 Electrical characteristics

at T=25°C, unless specified otherwise

HT65N16E

Table 4  Static characteristics
Values . .
Parameter Symbol - Unit [Note / Test condition
Min. | Typ. | Max.
0.9 12 |16 Irs=0.71 MA; V=10 V; T,=25°C
Gate threshold voltage Vasith) v
- 1 - Irs=0.71 mA; Vp=10 V; T=150°C
Gate-Source reverse clamping B
Voltage VGS, clamp |~ - -8 v IGS_'l mA
. 027 |27 V=650 V; V=0 V; T;=25°C
Drain-Source leakage current Ipss - pA
54 |- Vps=650 V; V=0 V; T;=150°C
0.200 |0.240 Ic=7.1 mA; [,=2.1 A; T=25°C
Drain-Source on-state resistance Ros(on) - Q
0.430 |- Ic=7.1 mA; [,=2.1 A; T=150°C
. LCR impedance measurement;
Gate resistance R int - 0.87 |- Q )
’ =f ., open drain;
Table 5 Dynamic characteristics
Values . .
Parameter Symbol - Unit [Note / Test condition
Min. | Typ. | Max.
Input capacitance s 91
Output capacitance oss - 15 - pF | V;=0V; V=400 V; ~1 MHz
Reverse transfer capacitance rss 0.21
Effective output capacitance, time
3) Cotr) - 24 - pF | V=0V, V=0 to 400 V; [=const
related
Effective output capacitance,
a) Coten) 18 - pF
energy related
. V<=0 to 400 V
Output charge Qs 9.6 - nC
Coss stored energy Eoss 14 uJ
Turn-on delay time taion) 7
Turn-off delay time ot 9 Ir=2.1 A; Ry =18 Ohm; R,=18
— - - ns [Ohm; Ry=1200 Ohm; C.=0.82 nF;
Rise time b 6 Vor/~=12 V; see Table 8
Fall time t 28

3
4)

) Co(tr) Is @ fixed capacitance that gives the same charging time as C;., while Vg is rising from 0 to 400 V

Co(er) is a fixed capacitance that gives the same stored energy as C,, while Vp is rising from 0 to 400 V

Table 6 Gate charge characteristics
Values . .
Parameter Symbol - Unit [Note / Test condition
Min. | Typ. | Max.
Gate charge Qs - 126 |- nC |Ve=0to3V; 1,;=400V; [,;=2.1 A
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Table 7 Reverse conduction characteristics

Values . »
Parameter Symbol - Unit [Note / Test condition
Min. Typ. Max.
Source-Drain reverse voltage Vep 2.0 2.4 V. [Ves=0V; I5p=2.1 A
Pulsed current, reverse Isp putse - 16 A |IG=7.1mA
Reverse recovery charge °) Q. 0 - nC |lx=2.1A; V=400V

5 Excluding Qoss
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4 Electrical characteristics diagrams

Diagram 1: Power dissipation Diagram 2: Max. transient thermal impedance
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Tc [°C] t, [s]
Peo=f(Tc) Zyyc =f(t); parameter: D=t,/T
Diagram 3: Safe operating area Diagram 4: Safe operating area
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DC DC
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Ih=f(Vps); Tc=25°C; D=0; parameter: t, Ih=f(Vps); Tc=125°C; D=0; parameter: t,
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Diagram 5: Repetitive safe operating area

Diagram 6: Repetitive safe operating area
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Ih=f(Vps); Tc=25°C; T;<150°C; parameter: t, In=f(Vps); Tc=125°C; T;=150°C; parameter: t,
Diagram 7: Typ. output characteristics Diagram 8: Typ. output characteristics
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I5=f(Vps); T=25°C; parameter: I

Ih=f(Vps); T=125°C; parameter: /g
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Diagram 9: Typ. Drain-source on-state resistance Diagram 10: Drain-source on-state resistance
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I I 18ma
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520 '.3
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© 500 7 mA s
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0 2 4 6 8 10 12 14 16 18 20 -50 -30 -10 10 30 50 70 90 110 130 150
Ip [A] T, [°C]
Rosion=f(lp); T=125°C; parameter: /gs Rosion=f(T); h=2.1 A
Diagram 11: Typ. gate characteristics forward Diagram 12: Typ. gate characteristics reverse
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lss=f(Vss); open drain; parameter: T,

Isc=f(Vsc); parameter: T,
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Diagram 13: Typ. transfer characteristics

Diagram 14: Typ. transfer gate current characteristic
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Diagram 15: Typ. channel reverse characteristics

Diagram 16: Typ. channel reverse characteristics

=
o

2]

L

< ov | ~1V -4V
<2
; /
) -5V
0 /
0 1 2 3 4 5 6 7 8

Vsp [V]

2]

: ///

6 3.5 oV -1V -2V -3V -4V

0

Is [A]
'S

N

0

Vsp [V]

Is=f(Vsp); T=25°C; parameter: Vs

Is=f(Vsp); T=125°C; parameter: Vs
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Diagram 17 Typ. gate charge Diagram 18: Typ. capacitances
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Diagram 19: Typ. output charge Diagram 20: Typ. Coss stored energy
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5 Test circuits

Table 8

Reverse channel characteristics test

HT65N16E

Switching times with inductive load

Switching times waveform

Rss T

P 3.

Vps

o

400V

Vbs

Vas

Table 9

Gate current switching waveform

Gate current switching waveform

IG,pulse
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6 Package outlines

\_’—\—/—\—4'—\—1 —
8x
COPLANARITY
O
72X 'y

I
MILLIMETERS
DIMENSIONS — . - MAX
A - 1.10
Al - 0.05
b 045 0.55
c 0.20
D 5.00
D1 420 [ 440
D2 421 | a#s
E 6.00
e 1.27
L 0.60 0.80
L1 2.10 2.30
L2 0.60 0.80
L3 0.15 035

SEATING PLANE

L2

By

L3

!

HT65N16E
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- copper solder mask stencil apertures

All pads are non-solder mask defined
All dimensions are in units mm
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