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10. Characteristics

650 V, 50 mQ Gallium Nitride (GaN) FET

Table 7. Characteristics

Symbol

Parameter

| Conditions

Static characteristics
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Vasiiny gate-source threshold  |Ip = 1 mA; Vps=Vas; TJ 25°C 3.9 45 v
voltage Ip = 1 mA; Vps=Vgs; - v
Ip = 1 mA; Vps=V3
Ipss drain leakage current RO
lass gate leakage current
Rpsen drain-source on-state
resistance
Eig. 10
Ra gate resistance =
Dynamic characteristics
Qgioy total gate charge
Qas gate-source charge
Qap gate-drain charge
Cias input capacitance
N—
Coss output capacitance
Cras reverse transfer
capacitance
Cofer) effective output -
capacitance, energy | | ~_ls
B ARSI
N
Coiiry effective output E 100N .LI
capacitance, time
related o - =
Lifon) turn-on delay time : @ ~
tr rise time —_— K :I-I“ s
Lot turn-off delay time lL‘J‘I)\ 1‘1 -
t fall time: >N\
G Joaraos XK
Source-drain dicde L
Ven source-drain voltage
ls=125 A Ves=0V; Tj=25"C 1.35 v
te reverse recovery time  |lg = 25 A; dig/dt = -1000 Afps; 54 ns
Qr recovered charge Ves =0V:Vps =400 Vi Fig. 14 125 nC
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118 UiWmERDGE  IEC 60747-8

Edition 3.0 201012

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Semiconductor devices — Discrete devices —
Part 8: Field-effect transistors

GE
thég A Rt FIEE R

GB/T xxxx - 200x / IEC 60747-9:2007

XS oINS
EoEb D MR RIAEE (IGBT)

Semiconductor devices-Discrete devices-
Part 9: Insulated-gate bipolar transistors (IGBT)
(IEC 60747-9: 2007, IDT)
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650 V, 50 mQ Gallium Nitride (GaN) FET
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10. Characteristics

Table 7. Characteristics

Symbol |Parameter Conditions [Min  [Typ [Max [unit
Static characteristics
Vs gate-source threshold |Ip = 1 mA; Vpg=Vag; T = 25 °C 34 [38 [45 |v
voltage Ip = 1 MA; Vpg=Vag: T;= 175 °C; Fig. 9 22 |- - v
Ip = 1 mA; Vps=Vas; T)=-55 °C; Eig. 9 . . 52 |V
Ipss drain leakage current  |Vpg = 650 V; Vgg =0 V; Tj= 25 °C . 2 25 [uA
:r” A S Y o, rl—\H— Vs = 650 V; Vas =0 V; T)= 175 °C - 25 |- WA
I)\ -LI /II / )L')E’ I EC 60 747-8 lass gate leakage current  |Vgg =-20V;Vpg =0V, T=25°C - 10 100 nA
Vos =20 Vi Vpg =0 V; T)=25°C . 10 [100 [nA
- Roson drain-source on-state  |Vgs =10 V;Ip =25 A; T;=25°C - 50 |60 |mQ
Edition 3.0 2010-12 resistance Ves=10V;Ip=25A; T|= 175 °C; - 120 |- m0
Eig. 10
Ra gate resistance f=1MHz - 23 - o]
INTERNATIONAL oo s
Oty total gate charge Ip =25 A; Vps = 400 V; Vgg = 10 V; - 15 |- nC
S TAN DA R D Qgs gate-source charge |11~ 29 'C - 6 - nG
Qap gate-drain charge - 4 - nc
Ciss input capacitance Vps =400 V; Veg =0 V; f= 1 MHz; . 1000 |- pF
Coss output capacitance Tj=25°C; Fig. 11 - 130 |- pF
NORME o E—— —
capacitance
INTERNATIONALE Cofer) effective output OVE Vs s 400 V; Vgg =0 V; . 190 |- pF
capacitance, energy | T)=25 "C; Fig. 12
related
Com) effective output OVS Vpgs 400 V; Vgg=0V; - 3o |- pF
capacitance, time Tj=25°C
related
tagom) turn-on delay time Vps =400 V: R, = 16 Q; Vgg = 12 V: - 57 |- ns
L rise time Rojen) =40 0 - o |- ns
tayaen turn-off delay time - 88 - ns
|. fall time - 1M1 |- ns
Semiconductor devices — Discrete devices — Qs output charge Vas =0V:Vpg =400V - 125 |- nC
Part 8: Field-effect transistors Source-drain diode
Van source-drain voltage | ls = 25 A; Vg = 0 V: T) = 25 °C; Fig. 13 - 19 |- v
I5=125A;Vag=0V; T;=25°C . 135 |- v
. reverse recovery time | Ig = 25 A; dig/dt = -1000 Alps; - 54 |- ns
Qr recovered charge Vs = 0'V; Vps =400 V; Fig. 14 - 125 |- nG
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Electrical characteristics

T,= 25 *C unless otherwise specified.

Table 4, Static characteristics

4

N

TO-247

1

2

®

3 3
2

1
TO-247 long leads

Figure 1. Internal schematic diagram

G (1)

SC12850

E(3)

Symbol Parameter Test conditions Min. | Typ. | Max. | Umnit
Collector-emitter
Vigrices |breakdown voltage =2 mA 1200 v
(Vge=0)
Vge=15V. =15 A 21 2.8
Wpe=15W, Ic =154
v Collector-emitter saturation TGE 125 = c 24 v
CEjsat) vaoltage 4
Wge=18W, Ic=15A 28
Tj=175"°C
Vgepny | Sate threshold voltage Vee = Vee, I =500 pA 5 i T WV
Collector cut-off current .
Gate-emitter leakage _ .
ISED GlJrTE'ntl:"UrCE=:|:| IIIrGE—iEﬂl'-'I + 250 nA&
Table 5. Dynamic characteristics
Symbaol Farameter Test conditions Min. | Typ. | Max. [ Unit
Ciag Input capacitance - 1300 - pF
Caes Cutput capacitance Ve =25V, Ff=1 MHz, - 105 - pF
Vae=0
c Rewverse transfer BE 93 F
res capacitance ) i P
Qg Total gate charge - 87 - nic
— Voe=880W. Ixp=15 A, _ _
Cga Gate-emitier charge Ves = 15 V, see Figure 23 8 nic
E]g: Gate-collector charge - 38 - nic

12



MERB: Vegs (BVegs)

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit

Collector-emitter
Vigrices | breakdown voltage =2 mA 1200 Y

Wee=10)

SHWEE N : ERIMENER F(VGE=0), &
Collector 5 EmitterBJHEHBE. — U BRERSEE R
BYCollectorfyEBJEI2/IVCES

«— MR ST #ECollector TR
(Biasl=2mA) GateX Emitter £common Lo. iz
Collector imHYEBE
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WASB: Voe (Vorn)

Symbol Farameter Test conditions Min. | Typ. | Max. | Unit G

"'"IIGEI:th] =ate threshold VD"BQE‘ UCE = ‘.,‘."GE, |.: =500 uA S

SE W E X : CollectorSEmitter|E14/NEFTF
IGIEIIRTRIVGEE. AT EAEEIGBTHIRSERTHY
VGEERRE,

T
S :
000000

«— MR ¥ 1EGate K Collector HNNEIEHTHTHE / |
BE (SweepV 4~7Vi.e.) Emitter common Lo. iz
Collector imhYRER. SE(EFTIEERNRIVGIEH
VGE(th o 2 Vastvoli >

() Vee()
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Test example: ¢

Symbaol Parameter Test conditions Min. | Typ. | Max. | Umnit

| Collector cut-off current
CES |(Vge=0)

Veg=1200V 25 | pA

SEWFRE N . GateREmitter (b TFEGERHIKAAITE
Collector Mg ERIERERT C-EIBRYRE R

«— MM T ¥E:  TECollector HIMEREEEREE
(BiasV =1200V i.e.) J§Gate Emitter 2common Lo.

iz Collector imAYEE TR,

591

i ‘ !
0.5 10 15
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Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Cios Input capacitance - 1300 | - pF
Coes Output capacitance Ve =25V, f=1 MHz, - 105 - pF
Cres Reuer;e transfer Vee=0 ) 30 ) oF

capacitance

1 Crss
Input _ Reverse =cgq —1
Capacitance Transfer

Capacitance

Coss

Ciss
= Cyd = Cels - |

=Cgs + Cgd

Py
T4l

SHWIFRE N . ThR O S MR T S E R B ch T R S, R R
GRS BN HEAEES, SRR E R AR,

0 30 APRIL 2021



ARG AR E - AR

B E| g0 e - " pEm

SN faby  Shbe

Lo addk (e

01 Pk ss Cxmnembes
o P
“igs_Cob_Cees Dowg o Cr —
L261 Sawed a1 CovOsTHRbDe B veli = ol

Sabie Lpngt o, 54w Mo - /
[is | )
e e ol o
- HETRI L}
T e 00 Fadhany womme s pn L

= = @ Motand Oals () P Oy Dok Oy

:

I Ty
14 ; .
— | | |
M c [ D rian E— e R [ — - 1 '_J\_ T R
&1z
11 i

|
I u » &k e oo
BT 80208 VR EL:, M ACS-Basic o+ AZL @EL |

DATH | (s, (i Ties_[owne
SR, BATATLLIR e S s e
=2\, A== s T — . . ]
2 0 e+ -1 ARET -1 a L -1 14550753
3 L |imse LA0H=] | [roEsse— |5 0071
7‘<| 4 2o |t 1800l | | ]
Oﬁstate | : N e. LR e d £.800 2341 AT R
o PECETE i 1A T ] TEIFAed S AL Pe
f 53 e LAOgEs 12 MLE Y - e ml |
LT et L1ARe ] PoOPEde [SUGTISMI-10
8 Ay i i L0008 .2 008 X% 1 564754 be 10
i B EWd et 1800143 ¥ DO Fe & aal0dde- 1l
1 sarm =2 LGS | o S T CEm e -
"] ™ [}

o 30 APRIL 2021 17



¢

J

5

2=)PCTllizt

o
&
_|_
=X
=
)
il
i

%5

5

I

il

=5

)

{EF75



—
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STERIBRL R, BESMUEE. BE. MiEE., Y. WiHEREF RS
R T ESEE:

o MUVEI3KV

> MFAZI100A

- RIGHRTEFECENRSE, HE A RICAITIZRINEK

S/ RRER MRS 458

sE = EH/HE 5 Bh

we Bz #st L R
1RIhE 2600-PCT-1B | 200 V/10 A 200 V/10 A| 200 V/10 A N/A
=i 2600-PCT-2B | 200 V/1I0 A 40 V/50 A | 200 V/10 A | 200 V/10 A
BE 2600-PCT-3B| 3 kV/120 mA 200 V/10 A| 200 V/10 A | 200 V/10 A
ggﬁ 2600-PCT-4B | 3 kV/120 mA 40 V/50 A | 200 V/10 A | 200 V/10 A

0 30 APRIL 2021 19



—
FRABPCTIIRRANE
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- 8010
o Bias Tee Options

= CVU-3K-KIT — Enables 3kV HVCV
measurements

= CVU-200-KIT — Enables 400V differential HVCV
measurements

= Includes both bias tees and integrated IV-CV
switch

o Socket
= TO-220
= TO-247
= Axial lead
= TEK Curve Tracer Adapter
= Custom device
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BESHESEIRE
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Tant Iz Bibrap

gﬂ

Module Mame: GFS

Module Type: ITM

Instrument: KI2Z6514, KI2ZG004
DI..IT Three term nPowerMOSFET
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