CID45N65MD8

Applications

» AC-DC converters, DC-DC converters

+ Bridgeless totem pole PFC, data center,
telecom, network SMPS

« Uninterruptable power supplies (UPS)

» Solar inverters, energy storage systems

+  Wireless power transfer

+ Power adapters, LED lighting drivers

+ Laser drivers

e Industrial motor drives

Features

+ 650V GaN enhancement-mode power switch

*  Rbs(on), max 50mQ

+ Recommended gate drive voltage 0V ~ 6V

+ Ultra-low FOM

+ Ultra-high switching frequency

* Reverse current capability

» Zero reverse recovery loss

+ Monolithic integrated ESD protection, HBM
class 2, CDM class C3

Drain
Table 1 Key Performance Parameters at T; = 25 °C Pin 9
Paramotors ———Valuss | unis
VDS, max 650 V
Rbs(on), max 50 mQ Gate
QG,typ 6.3 nC Pin 8 O > I
ID, Pulse 70 A SK
Qoss @ 400 V 60 nC Pin7
er 0 nC
Source
Pin 1,2,3,4,5,6

Table 2 Ordering Information

CID45N65MD8 TOLL CID45N65MD8 Reel
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CID45N65MD8

1 Maximum ratings

Table 3 Maximum ratings

Parameters . Notes/Test Conditions

Drain-source voltage Vbs, max - - 650 \Y, Ves =0V;Ip=10 pA
Drain-source voltage transient ! Vs, transient - - 850 \% Ves =0V, Vbs =850 V
Continuous current, drain-source Ip - - 35 A Tc=25°C

Pulsed current, drain-source 2 Ip, puise - - 70 A Tc=25°C; Ve =6V
Pulsed current, drain-source 2 Ip, puise - - 30 A T.=150°C; V=6V
Gate-source voltage, continuous 3 Vas -7 - +7 \% Tj=-55°C to 150 °C

T, = -55 °C to 150 °C;

Gate-source voltage, pulsed Vs, pulse -20 - +10 \Y truse = 50 ns; f = 100 kHz;
open drain

Power dissipation Prot - - 169 W Te=25°C

Operating temperature T; -55 - +150 °C

Storage temperature Tstg -55 - +150 °C

1. Vbs, transient is intended for surge rating during non-repetitive events, teuse < 1 ps.
2. Pulse width = 10 ps.

3. The minimum Vgs is clamped by ESD protection circuit, as shown in Figure 8.

2 Thermal characteristics

Table 4 Thermal characteristics

Parameters Notes/Test Conditions
_Min. | Typ. | Max.

Thermal resistance, junction-case Rinsc - - 0.74

Thermal resistance, junction-ambient’ | Rinya - - 40 °C/W

Reflow soldering temperature Tsold - - 260 °C MSL3

1. Device mounted on 1.6 mm PCB thickness FR4, 4-layer PCB with 2 oz copper on each layer. The recommendation for thermal vias
under the thermal pad is 0.3 mm diameter (12mil) with 0.889 mm pitch (35mil). The copper layers under the thermal pad and drain

pad are 25 x 25 mm? each. The PCB is mounted in horizontal position without air stream cooling.
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CID45N65MD8

3 Electrical characteristics

at T; = 25 °C, unless otherwise specified.

Table 5 Static characteristics

Values

Parameters . _ Notes/Test Conditions
_Min. | Typ.  Max.
1.1 1.7 2.6

Ip =8 mA; Vps = Vgs; Tj =25 °C

Gate threshold voltage VGs(TH) \%

- 1.9 - Ip =8 mA; Vps = Vgs; Tj = 150 °C

- 1 20 Vps =650V; Ves=0V; Tj=25°C
Drain-source leakage current Ioss MA

- 25 - Vps =650 V; Vgs =0V; Tj=150°C
Gate-source leakage current less - 50 - MA | Ves=6V;Vps=0V
Reverse Gate leakage current IraL -15 nA | Ves=-6V;Vps=0V

- 42 50 mQ Ves=6V;Ib=10A;T;=25°C
Drain-source on-state resistance | Rps(on)

- 105 - mQ Ves=6V;lb=10A; T;=150°C
Gate resistance Re - 1.6 - Q f =5 MHz; open drain

Table 6 Dynamic characteristics

Parameters Notes/Test Conditions

Input capacitance Ciss - 227 - pF Ves =0V; Vbs =400 V; f=1MHz
Output capacitance Coss - 60 - pF Ves =0V; Vbs =400 V; f=1MHz
Reverse transfer capacitance Crss - 0.8 - pF Ves =0V; Vbs =400 V; f=1MHz

Effective output capacitance,

Co(er) - 102 - pF
energy related '
Effective output capacitance,
. Co(tr) - 151 - pF
time related 2 Ves =0V; Vps =01to 400V
Output charge Qoss - 60 - nC
Output Capacitance Stored
Eoss - 8.2 - pJ
Energy
Turn-on delay time ta(on) - 8.5 - ns
Turn-off delay time td(orr) - 10.7 - ns
Rise time tr - 6.4 - ns Vps =400V; b =15A; L =90 pH;
Fall time tr - 5.9 - ns Ves =6 V; Ron =10 Q; Rt =1 Q
Switching Energy during turn-on | Eon - 48 - pd
Switching Energy during turn-off | Eor - 7.8 - pd

1. Coen is the fixed capacitance that gives the same stored energy as Coss while Vps is rising from 0 to 400 V.

2. Cor) is the fixed capacitance that gives the same charging time as Coss while Vbos is rising from 0 to 400 V.
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CID45N65MD8

Table 7 Gate charge characteristics

Parameters . Notes/Test Conditions
Gate charge Qo - 6.3 - nC

Ves =01to 6 V; Vbs =400 V;
Gate-source charge Qgs - 1.6 - nC

Ib=35A
Gate-drain charge Qep - 1.9 - nC
Gate plateau voltage Vplat - 29 - Y, Vbs =400 V; Ip =35 A

Table 8 Reverse conduction characteristics

Values
Parameters m Notes/Test Conditions

Source-drain reverse voltage | Vsp 3.8 - Ves=0V;Isp=35A
Pulsed current, reverse Is, pulse - 60 - A Ves =6V

Reverse recovery charge ' Qr - 0 - nC Isp =35 A; Vbs =400 V
Reverse recovery time tr - 0 - ns

Peak reverse recovery
|rrm = 0 = A
current

1. Excluding Qoss
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CID45N65MD8

4 Electrical characteristics diagrams

at T; = 25 °C, unless otherwise specified.

Figure 1 Typ. output characteristics Figure 2 Typ. output characteristics
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CID45N65MD8

Figure 5 Typ. channel reverse characteristics
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Figure 6 Typ. channel reverse characteristics
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Figure 7 Typ. transfer characteristics

Figure 8 Typ. gate-to-source leakage
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CID45N65MD8

Figure 9 Typ. capacitances Figure 10 Typ. gate charge
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CID45N65MD8

Figure 13 Gate threshold voltage

Figure 14 Drain-source on-state resistance
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Figure 15 Max. transient thermal impedance

Figure 16 Power dissipation
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CID45N65MD8

Figure 17 Safe operating area Figure 18 Switching time test circuit
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CID45N65MD8

5 Package outlines
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CID45N65MD8

6 Tape and reel information
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