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GaN HEMT P1H06300D8
650V GaN Enhancement Mode Power Transistor

Features

e Ultra Fast Switching

e No Reverse-Recovery Charge

e (Capable of Reverse Conduction

e Low Gate Charge, Low Output Charge

Gate 5

Standards Benefits

e Improves System Efficiency
e Improves Power Density Drain 1, 6, 7, 8
¢ Enable Higher Operating Frequency
e System Cost Reduction Savings

Source 2, 3, 4, TAB

Application

e Consumer SMPS
e High Density Chargers Based on the Half-Bridge Topology ROHS
e TotemPole PFC, High Frequency LLC and Flyback

Order Information

Part number Package Marking
P1H06300D8 DFN 8 X 8 P1H06300D8
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! ma P1H06300D8 650V GaN HEMT

1. Maximum Ratings

At T)=25 °C, unless specified otherwise

. Test
Parameter Symbol Value Unit .
Conditions
Drain - Source
VDSmax 650 V VGS: O Vv
Voltage
Gate - Source Voltage
. VGsmax -20/ +10 Vv AC (F >1 Hz)

(Dynamic)
Gate - Source Voltage .

) Vesop -8/ +6 V Static
(Static)

Ves= 6V,

. ' 10 GS
Continuous Drain | A Tc=25 °C
Current ° 6 Vas=6V,

Tc= 100 °C
Power Dissipation Piot 55.5 W Tc=25°C
Operating Junction
T, -55 To +150 °C
Temperature
Storage Temperature Tsig -55To +150 °C
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j P1H06300D8 650V GaN HEMT

2. Electrical Characteristics

At T,=25°C, unless specified otherwise

Values
Parameter Symbol Unit Test condition
Min. | Typ. | Max.
Breakdown Voltage Vey 650 / / \% V=0V
Threshold Voltage Viy / 1.3 / Vv Vps=5V, Ips=TmA

On-state Resistance Rpson) 230 | 240 | 300 mQ | Vg=6V, Ips=5A

Drain-Source

Ipss / 15 200 NA«.[ V=0V, V=650V
leakage current
Gate leakage

lgss / 49 | 16.9 MA | Vgs=6V, V=0V
current
Input Capacitance Ciss / 66.8 / pF
Output Capacitance Coss / 27.3 / pF Vos = 400V
Reverse Transfer - _

. CRSS / 0.7 / pF VGS =0 V, f = 1MHz

Capacitance
Total Gate Charge Qg / 3.1 / nC
Gate-to-Source
Charge Qas / 046 / nc Vps =400V
Gate-to-Drain Ves =6V

Qep / 1.7 / nC
Charge

Vps =400V

Output Charge Qoss / 3.1 / nC

Ves =6V, f = TMHz

Reverse Recovery

Qgr / 0 /

Charge
Output Capacitance VDS =400V
Eoss / 0.44 / |JJ
Stored Energy VGS =0V, f=1MHz

Page 4 of 8 Ver.1.0 May. 2020

Ewww.pnjsemi.com



(=]
S
(g\]
L]
[7) >
c — : —— e | Y i <
w 2 1 N IR A = o M
(s 1 I R A
v 5 1 R T R —
= ¢ A [ R e A T "
) A N (A I = “ =)
V] AN A - R -~ = O —_
| i :m_ el ST ___m < in S
IS S - T ol NS Dl I R (Y - B2 .
.Y A I RS ol|l's A=
. I R I - g
= 7 N A A ol & ~2| G 2
i= < SN g S 9| 8 >
U o (2 ek [ R S § AU gl &
> ° o R g| © Wi | <
BE RN R - A A
oo o ?| © ' i : i ; =
it SRR\ A SRR S R § S-S I S [ R & &
< | NV A T | B
© al o = o N\ \! + £ f H i H <
d g I ' ' 1 | S 2 | ' ' 1
- S| « © N .\ W A -4 P N R T A D
o SN = TERE T A S e 9
O & i ] ] 1 1 | PR B . ! !
> S - T 3 FICIRN T ©
= 3o A oo U]
[ ol o 1 1 1 1 1
L S ; N S S I IV e R S NS Rt
~ wdl w wn < m ~ — = .
H D.u 8 7?; M_ | a”mtﬂu wu”,:om.:_mhn_ ) r_mlu (A)¥° A *a8e3jop 22un0s-1e9 nIuJ <]
pd > ™ = . -
=
© S
U] 2 =
v o W
T T T T - © @) ©
' 1 1 ' +
= o 1 RN IR D in 1 1 1 ] ° 5
— ] 1 1 1| [ I A (Y @0 N [ S—— T (R HNRPES [ N — <
= 7 o Q v N e & i T T |2 =y
o o e 9 < O = | bl g o, | A R )
LN - = 3 3 c H R I I - | | k | ; o y— [~
© o | & | | = S S laq 1T T TN |8
= a © = SCAVE N I = [ CoaN G 2| o
c m (©] == |+N\ i-------4Er-- <+ 8 .m ||||| | R e t S =]
0 © = 3 NS P = =} i i [
= AN\ VR VA S s L RN | A R I
a © ..m i) . O T | - C E 3| =
Q £ 9 3 - o N AN | I L o e s
i h ) i ] 2 o ' ' " " o
o J o ©| ¢ © Q 2 A \NEANNE SRR I ACA | ) S CA I P R =
o O VUl o VU v N N e A N )
0o} — - S o|lS o o A Bt ot WIS (R | N A gl o
© [ T S| © 2 v AN sl U i i i | | c
(=) - 2 7 R L b\ S| N e | e A I
m ] R m L2 m © c = ¢ N !\ > 5 A | I %
L £ o =24 = U S § [ .1\ [} S A | ‘A
- B = o— . R e e e A = RN I O | SR S A | N
\ © o V| XX O ) 2 I ' | ' I > (S | [ ' V ]
o 9 § |s S|s S | [EEl N S | EE] PR &
= o £ Slg = A« 5N A R — R B | s | S
T — — T 1l + + + t + + ° < o o o o o o IS O
[0} m [0} m —_ < ~ o 0 © < ~ o (@)} S Q =3 Q Q S
o h o T - - mn_.l. .Ell o (2] < oM ~ 3
o _k|n ElE & . - (v) 591 ‘quaun) d2unos-uteig (Ow) sonsuaelRy) ST *sa (4050 y k=)

=
o
o
=
Q
k%)
s
=
S
=
|




(—J
(o)
[—J
(@\]
>
- . r - m o — o m < [%a) w0 ~ 0 17, a
1 | i 1 N > o o
! ! ! I - ] =
N e g | D ST I
H | H \ ™ () A - H
oo g e i
PN & Do sR & o
uuuuu 1o No__io___a_._| 8~ o Pemdemclecndandacntaad 3% |4 O )
i | i 1 o210 [ R il © -
1 1 1 1 [%3 e J 1 1 1 1 1 — a
! ! ! ! > = N = M
..... S S N S S B - R s PNl 1B s 7 < E o
A N NN 1> v @
IR MM s v.vannn BN >
' I I ' o = =
..... i ey N N R
P 2 R 2|'G _ “ g | 5
' | I ' o & S ' 15
..... femmmdeen i N | B © PN+ L 3 T
H I | - 8 ! ! A e e e et _
oo | & _ _ L S|t : °
i i i i
L teebeb i\ 8 5 | Y _ s | O o
5 ! ! ! - + i i Q i P = n
E oo S | e [£i J o | o o 2
— 3 i : | o ' i l e r- T P et et
18§ |----tmmmmbee I 2 — : i Q i 0 o S
M Y ! ' ! n ] h i S i i i i L =
2= ! : ! i i Q : i ¢ _ + ©
o S O | “ x| LN s| & 2
Ll } | } } o © s L1 H o | R VO %l 5 &
; i i AN
H 3 3 mmom 3 pa ° (o)) () 59 9uaiiny 92inos-ujelq o | i ? : w 0 IS
‘ .—_— — I | 1
() 5503 ‘A810u3 pasols i i | oo g| O A
1 ] ] 1 |0 a
N [ P ro s
S " P s |5 §
i i i o
f_v e i | o B =
o) N 3 e ® 2 0§ % ! P &l e T
, g g 8 B ' : n | e Lo 2 Y <
% ! ! = ° 7 o i i o I c 3
V 5 : | (e} oo g ! = W R N T c
3 i ] > i i i i s i %] @ i i i I I = %)
o Sa | ! A A QM [ = 3
hr s AR I S R LT Sl e [y | o 8
U] e [\ S SURpR EpRpUp T - M 1 [8® | ! ! ! [ =
O 1 KLl S VAR ST LRI I | A T S ' i i 1 1 g% N O 28 | | i i 1 o ©
H H Lol >S5 1 1 1 1 [ 1 (o] 11 g a 1 1 1 1 1 —
" K . | 1 1 1 1~ — 1> 1 1 1 1 1 L >
, _ =l 3 N s | s|i-gp: W4 1
m m vm f ' ' ' ' "Vm m [ + } } + t } o
8 | | . c | 1 | s o S 00 © < ~ o
, | gl & | + > i dp 19 =y
D ' I & © ! ! ! S c (v) 59 ‘quaain) s2unos-uteig
! h o B — ) | = (@)
ol | TR | o i AN S |5
' ! g . : ) 3 L
0 ” C& “ W v © o 5 >
o ly " b2 sl =" _ 3 i
5y ! jd %] \ c c
V I (=) ') I ‘T (@)
O i i : z
ol | - i TARSE IR | 1R g | ¢ _ s | o
T ” | S | @ |- g
: i = i =
- | i [v] ' (7
i i © ' >
o. : _ Q. i &
+ f o © S nu
g & 8 -~ 3 O ™~
=1 = e LN (v) 591 Quaain) a3unos-ureiq o
(4d) @oueypede)y g. _L||
i

=
o
o
=
Q
k%)
s
=
S
=
|




|

5. Package Outlines
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Fig.10 DFN 8X8 top view and bottom
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SYMBOL MINV NOM MAX
TOTAL THICKNESS A 0.8 0.85 0.9
STAND OFF Al D 0.02 0.05
MOLD THICKNESS A2 . 0.65 T
L/F THICKNESS A3 0.203 REF
LEAD WIDTH b 0.9 1 1.1
LEAD. WIDTH b1 0.35 0.4 D.45
X D H5S
BODY SIZE 8 BSC
Y E 8 85C
LEAD PITCH e 2 BSC
X 02 31 3.2 33
EP SIZE €
Y E? 5.9 7 71
LEAD LENGTH L 0.4 0.5 0.6
LEAD TIP TO EXPOSED PAD EDGE K 1 REF
LEAD TIP TO EXPOSED PAD EDGE K1 2.8 REF
PACKAGE EQGE TOLERANCE aaa
MOLD FLATNESS cee E
COPLANARITY cee 0.08
LEAD OFFSET bbb 0.1
EXPOSED PAD OFFSET #f 0.1

Fig.11 DFN 8X8 side view and dimensions (mm)

Page 7 of 8 Ver.1.0 May. 2020

Ewww.pnjsemi.com



! ma P1H06300D8 650V GaN HEMT

6. Part Naming Rules

Code| P 1 H 06 300 D8
1 Gen1 | D SiC SBD 01100 V Rated (010 =10 A SBD T2/3 T0220-2/3L
2 Gen2 M SiC MOS Votage 100 1 100 A SBD K2/3/4 TO247-2/3/4L
3 Gen3 |H GaN HMET |06 650V Rated [010 Rpgpn: 10 mQ MOS and HMET | F2/3 TO220F-2/3L
...... Votage 100 Rpsony: 100 mQ MOS and HMET | E2/3 T0252-2/3L
12 1200 V Rated | 3KO Rpgpny: 3000 mQ  MOS and HMET | S4 SOT227
Votage  |.... D5 DFN 5*6
Votage Q8 QFN
33 3300 V Rated D7 P2PAK-7L
Votage BD Bare Die
...... BT Bare Die on Tape
Note: FwW Finished Wafer
IF: Fowrard Current
Rps(ony: Drain-Source On-State Resistance
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