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HM4612

N AND P-CHANNEL ENHANCEMENT MODE POWER MOSFET

N-CH Vbps= 60V
Rbps(oN), Vgs@10V, lds@4.5A = 48mQ
Rbs(oN), Vgs@4.5V, lds@3A = 60mQ

Features et

Advanced trench process technology

Improved Shoot-Through FOM sy 1.4

Package Dimensions 3 R~F &AM EE

(S G0y INESZN
High Density Cell Design For Ultra Low On-Resistance
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Vbs= -60V

Rbs(oN), Vgs@-10V, las@-3.2A = 110mQ
Rbs(oN), Vgs@-4.5V, las@-2.8A = 140mQ
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[ ]
S| 2
RN
S1 G1 S2 G2
Millimeter Millimeter
REF. Min. Max. REF. Min. Max.
A 5.80 6.20 M 0.10 0.25
B 4.80 5.00 H 0.35 0.49
C 3.80 4.00 L 1.35 1.75
D 0° 8° J 0.375 REF.
E 0.40 0.90 K 45°
F 0.19 0.25 G 1.27 TYP.

Maximum Ratings and Thermal Characteristics (TA = 250C unless otherwise noted)

25 °C HIRZ BT

Parameter %R S$ Symbol £+ 5 5 refinee %ﬁ Unit 47
N-Yg1& P-4

Drain-Source Voltage i & Vbs 60 -60 \Y
Gate-Source Voltage  #lE L Vas 120 +20 Y,
Continuous Drain Current ¥4 fa i Ib @TA=25C 4.5 -3.2 A
Continuous Drain Current &4 LR Ib @TA=70C 3.6 -2.6 A
Pulsed Drain Current ok v s AR H 3T Iom 20 -20 A
Total Power Dissipation  Zh#t Pp @TA=25C 2.0 w
Linear Derating Factor &% X1 0.016 W/'C
Operating Junction and Storage Temperature Range i il & 77 Tj, Tsty -55 ~ +150 T
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N-Channel Electrical Characteristics (Tj = 25°C unless otherwise specified) N VA R 25°C
Parameter 24 ‘ e | Test Condition R4/ | B/ME ‘ BRI | BNE ‘ V1A
Static FESH
Drain-Source Breakdown Voltage Wit & | BVpss [Ves = OV, Ip = 250uA 60 \Y
Drain-Source On-State Resistance I S8 | Rpsen) Mes = 10V, Ip = 4.5A 38.0 48.0 W

m

Drain-Source On-State Resistance JiJ S FIfH| Rpsen) [Ves = 4.5V, Ip = 3.0A 42.0 60.0
Gate Threshold Voltage JIJA A Ji Vesith) [Vbs =Vas, Ib = 250UA 1 1.65 3 \
Zero Gate Voltage Drain Current MRtk | lpss  [Vps = 48V, Vgs = OV 1 UuA
Gate Body Leakage il Jid it B F 1A LA less |Mes =+ 20V, Vps =0V +100 nA
Forward Transconductance 1F [A] 55 Ors Vps =5V, Ip = 4.5A 17 S
Dynamic &S
Total Gate Charge M & Hi fif Qg 13 25

Vbs = 30V, Ip = 4.5A
Gate-Source Charge M-t i i Qgs 1.2 2.0 nC
VGS =10V
Gate-Drain Charge  #lf-Ji b H fir Qqd 5.8 11
[Turn-On Delay Time ‘3l GER i [i] td(on) 9.8
Vpp =30V, RL =20Q
Turn-On Rise Time Gl -7} tr 4.4
Veen = 10V ns
[Turn-Off Delay Time ST ZE IR /8] td(ofr) 37
R =3Q
Turn-Off Fall Time G R PRI H) t 5
Input Capacitance it A\ FL2¥ Ciss 655
Vps = 15V, Vgs = OV

Output Capacitance it L4 Coss 53 pF

f=1.0 MHz

Reverse Transfer Capacitance  J [ 4% 4 Hi 2% Crss 28.5
Source-Drain Diode R —RESH
Max. Diode Forward Current g K i 7] HL3% Is 3.8 A
Diode Forward Voltage  iF [i] Hi /% Vsp |Is = 1A, Vgs = OV 1 \Y

Note: Pulse test: pulse width <= 300us, duty cycle<= 2% ¥ BkFdihR: Bk o F <= 300us FEX <= 2%
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N-C hanne | Characteristics Curve
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Fig 1: On-Region Characteristics
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P-Channel Electrical Characteristics (Tj = 25°C unless otherwise specified) P i<t 25C

Parameter 23 | inss ‘ Test Condition MR ‘ B/ME ‘ HRUE | BAfE | Hipr
Static BESH
Drain-Source Breakdown Voltage J il %7 it Hs BVpss [Ves =0V, Ip =-250uA -60 \
Drain-Source On-State Resistance J V5 ‘338 Hi Rps(on) [Ves =-10V ,Ip=-3.2 A 95 110
mw

Drain-Source On-State Resistance J 5 ‘338 Hi Rps(on) [Ves = -4.5V, Ip=-28 A 125 140
Gate Threshold Voltage i & Vesth |Vbs = Ves, Ip =-250 UA -1 -2.5 -4 \Y
iZero Gate Voltage Drain Current O i s s bl Hi i Ipss |Vbs =-30V,Vgs = 0V -1 uA
Gate Body Leakage  J i i 48 B R i less |Ves =% 20V, Vps = OV + 100 nA
Forward Transconductance  IF [ 5 Ots |Vbs = -5V, Ip = -3.2A 5 S
Dynamic® &S
Total Gate Charge it & Hfif Qyq 127

Vps=-30V, Ip=-3.2A :
Gate-Source Charge -5 Hifi Qs 2.4 nC

Vgs =-10V
Gate-Drain Charge - i b Qo | 2.65
Turn-On Delay Time ‘il (BRI 1) td(on) 16.5

- VDD= '30V,RL:10Q

Turn-On Rise Time  S:iii_F- 7} i) tr 5.5

ID:-3-2A1 VGEN: -10V ns
Turn-Off Delay Time < 4E IR i [A] td(off) a 315

Rc=3
Tumn-Off Fall Time  :W ¥ I i) tf € 7.9
Input Capacitance 4 \HL%¥ Ciss 737
. VDS:-30V1VGS=OV

Output Capacitance 4t 7% Coss 64 pF

f= 1.0 MHz
Reverse Transfer Capacitance [ il f&4fi 2% Crss 32
Source-Drain Diode JER_RESH
Max. Diode Forward Current J5: K 1T ] HLif Is -2.3 A
Diode Forward Voltage  iF [ i /i Vsp |lIs = -1.0A,Vgs = 0V -1.2 \
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Fig 13. Switching Time Circuit Fig 14. Switching Time Waveform
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P-Channel Characteristics Curve P Y438 S MRE 5 1EF hgk
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Figure 3: On-Resistance vs. Drain Current and Figure 4: On-Resistance vs. Junction Temperature
Gate Voltage
200 \ | | |
180 LN —
N lo=-3.24
160
% 140 1 1285 [
g 120
¢
100 e
BO
25° C
=1}

2 3 4 ] 5] T =] ] 10

Vs [Volts)
Figure 5: On-Resistance vs. Gate-Scurce Voltage




