ON Semiconductor®

FDS8958B

Dual N & P-Channel PowerTrench® MOSFET
Q1-N-Channel: 30 V, 6.4 A, 26 mQ2 Q2-P-Channel: -30 V, -4.5 A, 51 mQ

Features
Q1: N-Channel

B Max rDs(on) =26 mQ at VGS =10 V, ID =64A
B Max rpgon) =39 mQ atVgs =45V, Ip =52 A

Q2: P-Channel
B Max rDs(on) =51 mQ at VGS =-10 V, ID =-45A

B Max rDS(on) =80 mQ at VGS =-45 V, ID =-3.3A
B HBM ESD protection level > 3.5 kV (Note 3)

B RoHS Compliant
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General Description

These dual N- and P-Channel enhancement mode power field
effect transistors are produced usi® . . Semiconductor's

advanced PowerTrench® process. at has ~en especially
tailored to minimize on-state~ star . ce ai yet maintair
superior switching perform® Ce.

These devicesarew 'sui. d for ‘»w voltage one battery
powered appli©ations = ere. w< ine nawerloss and fast
switching ~ve re ired.
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M. SFF | Maxirium Ratings T~ 252 unless otherwise noted

Symbol_ | |\, ] /7 ““Parameter Q1 Q2 Units
Vbs _ .~ Drain to Source Veliage 30 -30 \
Ves \ Gate to Source Voltage +20 +25 \

I Drain Current” - Continuous Ta=25°C 6.4 -4.5 A
3 - Pulsed 30 -30
Power Dissipation for Dual Operation 2.0
Pp Power Dissipation for Single Operation To=25°C (Note 1a) 1.6 w
Tpo=25°C (Note 1b) 0.9
Eas Single Pulse Avalanche Energy (Note 4) 18 5 mJ
Ty, Tste Operating and Storage Junction Temperature Range -55 to +150 °C
Thermal Characteristics
Rouc Thermal Resistance, Junction to Case (Note 1) 40 O
Roua Thermal Resistance, Junction to Ambient (Note 1a) 78
Package Marking and Ordering Information
Device Marking Device Package Reel Size Tape Width Quantity
FDS8958B FDS8958B SO-8 137 12 mm 2500 units

©2008 Semiconductor Components Industries, LLC.

August-2024,Rev.4
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Electrical Characteristics 1, = 25 °C unless otherwise noted

| Symbol ‘ Parameter Test Conditions ‘ Type ‘ Min ‘ Typ ‘ Max ‘ Units ‘
Off Characteristics
. Ip =250 pA, Vgs =0V Q1 30
BVpss Drain to Source Breakdown Voltage Ip = -250 uA, Vg = 0 V. Q2 230 \
ABVpss Breakdown Voltage Temperature Ip = 250 pA, referenced to 25 °C Q1 24 mV/°C
AT, Coefficient Ip = -250 pA, referenced to 25 °C Q2 -21
. VDS=24V, VGS=OV Q1 1
Ibss Zero Gate Voltage Drain Current Vpa = -24 V, Vag=0V Q2 1 pA
Vgs =#20V, Vpg=0V Q1 +100 nA
lgss Gate to Source Leakage Current Vas = 25V, Vpg = 0V Q2 +10 uA
On Characteristics
Vgs = Vps, Ip =250 puA Ql 10 .20 | 30 ‘ \
Vasith) Gate to Source Threshold Voltage Ves = Vps, Ip = -250 pA Q2 10 | 19 | 30 - 7\/ )|
AVGsith) Gate to Source Threshold Voltage Ip = 250 pA, referenced to 25 °C . N ‘ ¥ V/°C
AT, Temperature Coefficient Ip =-250 pA, referenced to 25 °C Qz = 5 |11 '
Ves=10V, Ip=64A 24, 26
Vgs =45V, Ip=52A . 25 39
Vgs=10V, Ip=6.4A, T;- 25 21 39
"DS(on) Static Drain to Source On Resistance |-o>——— D" A — mQ
Vgs =-10V, lm= - 38 51
Vs =-4.5) 1, =3 A aZ | FL 80,
Vgs=-" v, Ip= 5~ 7,=125°C M) Tz
VF\D 5\ "') =6.4 Q1 20
gFs Forward Transconductance V. =5V, .=-45A X ‘ Q2. ‘ b\ S
Dynamic Characteristics
. 1 \ T on(]) 405 | 540
C; Input Capacitance 1 ~ F
s put ~ap bs = 15V, Va5 = 0 V= 1 Wiz 0z 570 | 760 | P
el 75 100
Coss Output Capa“ unce @ Q2 15 155 pF
Npg=-15V, Ves =0V, =1 MHZ
Crss Re: Trar. orCap itance | = s CQ); 15050 18500 pF
Ry Gaw .wesist ce 8; ‘213 Q
vitchi. ' C rracterictics
A h i NN
ta(or Turn-2riDelay Tims 1 8; 2(3) 12 ns
| \\~ \ —— 7 Vpp=15V,Ip =64 A, Q1 20 10
t, ) 77‘R'se Time ~X Vgs =10V, Rgen =6 Q Q2 6.0 12 ns
tatoff) Turn-Off Delay.Tinz Q2 8; 1; §§ ns
o~  __ VDD=-15V, |D=-4.5A,
i Fall Time Vas =-10 V. Rgen =6 © 8; 38 12 ns
Vgs =10V Q1 8.3 12
Qq(ToT) Total Gate Charge Vas=-10V Q1 Q2 14 19 nC
Vpp =15V,
Vgs=4.5V oD ’ Q1 4.1 5.8
Qg(TOT) Total Gate Charge VGS =45V ID =64A Q2 7.0 9.6 nC
Qgs Gate to Source Charge Q2 8; 13 nC
VDD =-15 V, .
AN A In=-4.5A Q1 1.7
Qgq Gate to Drain “Miller” Charge D Q2 36 nC
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Electrical Characteristics T, =25 °C unless otherwise noted

| Symbol ‘ Parameter Test Conditions ‘ Type ‘ Min ‘ Typ | Max | Units |

Drain-Source Diode Characteristics

I, Vgs=0V,Ig=13A (Note 2)| Q1 0.8 1.2

Vsp Source to Drain Diode Forward Voltage Vas =0V, Ig=-13 A (Note 2)| Q2 08 | 12 \Y
' Q1 Q1 17 30

t Reverse Recovery Time ns
r v very Tt Ir = 6.4 A, difdt = 100 Alus Q2 20 | 36
Q2 Q1 6 12

Qnr Reverse Recovery Charge g = -4.5 A, di/dt = 100 A/us Q2 8 16 nC

NOTES:

1. Roya is determined with the device mounted on a 1 in? pad 2 oz copper pad on a 1.5 x 1.5 in. board of FR-4 material. Royc is guaranteed by design while Rycp is determined by
the user's board design.

a) 78 °C/W when
mounted ona 1 in?
pad of 2 oz copper

b) 135 °C/W whe
mounted” ra
minir pad

L-1- 10 - ]
2. Pulse Test: Pulse Width < 300 ps, Duty cycle < 2.0%.
3. The diode connected between the gate and source serves only as protectior. agair.  “SD.No g overvoltaozratiag is implied.

4. UIL condition: Starting Ty =25°C,L=1mH, Iaxg=6 A, Vpp =27V, Vgs 9V .(Q1)

Starting T;=25°C,L=1mH, Iag=-4 A, Vpp =- = V. (Q2)

www.onsemi.com
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Typical Characteristics (Q1 N-Channel) T, =25 °C unless otherwise noted
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Figure 1. On Region Characteristics
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Figure 5. Transfer Characteristics

3.0 T
Vgs=35V
‘:’ @t / Vgs =4V /
GS
2 25 y
@ / /
(7]
o Vgs= 4.5V
3220 AR /
[$]
ZE 15 — 1
o [ E— Vgs =6V
23
o
1.0 -
2 PULSE DURATION = 80 ‘ Vgs=10V
x DUTY CYCLE =0 'MAX ‘
0.5 ‘ — S
(] 6 12 4 24 30
DR URRENT (A,
““gur 2. Nor. 1lized On-Resistance
Dr. »Cr ent and ‘saie Voltage
I g I N I \\
( PUCSZ DURATION = 84 ps
o ‘ \ NUTY CYCLE = 0.3% MAX
) o\ MR
o Ll ‘ =32
z ot ‘ \ ‘ :
3 n
g 45 ——
sC PP\ N T
S w T —
2 30—
(2} T,=25°C [ ———
2 4 6 8 10
Vgs, GATE TO SOURCE VOLTAGE (V)
Figure 4. On-Resistance vs Gate to
Source Voltage
30 ‘ =
g Vgs=0V /r
£ 10 : Z 7
E i Ill’ Ill’ Ill'
E — T,=125 °C /I / II
=]
S /
z 1 4 f——
g / [ 1/
o i —4— T1,=25°C
w A "
G 04 J  [F
u F
& / f
< / [ J T,=-55°C
0.01 / / I \
0.2 0.4 0.6 0.8 1.0 1.2 1.4
Vsp, BODY DIODE FORWARD VOLTAGE (V)

Figure6. SourcetoDrain Diode
Forward Voltage vs Source Current

www.onsemi.com

4

134SONN gUduaiLlamod |Fuueyd-d '® N lend 98568Sa4



Typical Characteristics (Q1 N-Channel) T, =25 °C unless otherwise noted

Ias;, AVALANCHE CURRENT (A)
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Figure 7. Gate Charge Characteristics
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Typical Characteristics (Q1 N-Channel) T, =25 °C unless otherwise noted
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Typical Characteristics (Q2 P-Chan neI) T, =25 °C unless otherwise noted
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Typical Characteristics (Q2 P-Channel) T, = 25 °C unless otherwise noted
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Typical Characteristics (Q2 P-Channel) T, =25 °C unless otherwise noted
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Physical Dimensions
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Package drawings are piovided as a service to customers considering ON Semiconductor components. Drawings may change in
any manner without notice: Please note the revision and/or date on the drawing and contact a ON Semiconductor representative to
verify or obtain the most recent revision. Package specifications do not expand the terms of ON Semiconductor’s worldwide terms
and conditions, specifically the warranty therein, which covers ON Semicondutor products.
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