Siliconix
incorporated

2N6804

P-Channel Enhancement Mode Transismr2
Parametric limits in accordance with
MIL-S-19500/562 where applicable

) - 4

MOSPOWER

BOTTOM VIEW

PRODUCT SUMMARY

20
O o)1
paRT | V(BR)DSS | FDS(o0n) I'p 30
NUMBER (VOLTS) (OHMS) (AMPS)
1 DRAIN (CASE)
2N6804 100 0.30 11.0 2 GATE
TO-204AA (TO-3) 3 SOURCE
ABSOLUTE MAXIMUM RATINGS (Tc= 25°C unless otherwise noted)
PARAMETERS/TEST CONDITIONS Symbol 2N6804 Units
Drain-Source Voltage Vps 100
v
Gate-Source Voltage Vas + 20
Te= 25°C 11.0
Continuous Drain Current Ip
T = 100°C 7.0
. A
Pulsed Drain Current! DM 50
Avalanche Current A 3.1
Tc = 25°C 75
Power Dissipation Po w
Tc =100°C 30
Operating Junction & Storage Temperature Range Ty Tstg -55 to 150
°C
Lead Temperature (1/16" from case for 10 secs.) T 300
THERMAL RESISTANCE RATINGS
THERMAL RESISTANCE Symbol Typ. Max. Units
Junction-to-Case Rinic - 1.67
Junction-to-Ambient RthsA - 30 K/IW
Case-to-Sink Rihcs 0.1 -

Ipulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11)
Negative signs for current and voitage values have been omitted for the sake of clarity
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2N6804

ELECTRICAL CHARACTERISTICS (T;=25°C unless otherwise noted)

Siliconix
incorporated

P-Channel Device
Negative signs have been omitted for clarity

PARAMETERS/TEST CONDITIONS Symbol Min. Typ. Max. Units
Drain~Source Breakdown Voltage
Vgs = 0. Ip = 1000 pA VBR)DSS 100 - - .
Gate Threshald Voltage
Vps= Vas. Ip= 250 pA Vasith) 2.0 - 4.0
Gate-Body Leakage
Vps=0, Vgs = +20 V lass - - 100 nA
Zero Gate Voltage Drain Current |
VDs = V(BR)DSS » VGs = 0 DSS - - 250
Zero Gate Voltage Drain Current | A
Vps = 0.8 x V(BR)DSS ,Vgs=0, Tj =125°C DSS - - 250 .
On-State Drain Current2 | 1
Vps = 4.0V, Vgs =10V D(on) - - A
Drain-Source On-State Resistance?2
Vas =10V, Ip= 7.0 A "DS(on) - 0.25 0.30 o
Drain-Source On-State Resistance 2 r _
VGs =10V, ip= 7.0 A, T) = 125°C DS(on) 0.40 0.55
Forward Transconductance 2
VDs A0V, Ip=17 A O¢s 3.0 3.5 9.0 s(U)
Input Capacitance Vgs =0 Ciss - 625 -
Output Capacitance Vps =25V Coss - 250 - pF
Reverse Transfer Capacitance f=1MH: Crss - 105 -
Total Gate Charge Vps = 0.5 x V{BR)DSS: Qq 13 24 29
Vgs=10V.Ilp=11A
Gate-Source Charge nC
(Gate charge is essentially Qgs 2.9 3.4 58
| independent of operating
Gate-Drain Charge temperature) Q ad 6.7 13.5 15
Turn-On Delay Time Vpop = 35V,R = 4.5 td(on) - 9 60
Rise Time 'D=7A . Vgen= 10V t, - 50 140
Rg=7.50 ns
Turn-Off Delay Time ) td(Off) _ 32 140
(Switching time Is essentially
. independent of operating
Fall Time temperature) tf - 38 140
SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (T, =25°C unless otherwise noted)
PARAMETERS/TEST CONDITIONS Symbol Min. Typ. Max. Units
Continuous Current Is - - 11
A
Pulsed Current' Ism - - 50
Forward Voltage? Vsp 0.8 - 2.0 v
IF=1s . Vgs=0
Reverse Recovery Time t _
IF = Ig, diF/dt = 100 A/us r 110 250 ns
Reverse Recovered Charge
If = Ig, dIf/dt = 100 A/pS Qrr - 0.4 - ne

"Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11)

2Putse test: Pulse width < 300 psec, Duty Cycle < 2%
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Siliconix
incorporated

2N6804

PERFORMANCE CURVES (25°C Unless otherwise noted)

FIGURE 1: Typlcal Output Characteristics
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FIGURE 2: Typical Transfer Characteristics
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2N6804

Siliconix
incorporated

PERFORMANCE CURVES (25°C Unless otherwise noted)

FIGURE 7: On-Resistance vs. Junction Temperature

FIGURE 8: Typical Source-Drain Diode
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Siliconix
H incorporated 2N6806

P-Channel Enhancement Mode Transistor2

MOSPOWER 0007863 wharcoraance tath

BOTTOM VIEW

20
1
PRODUCT SUMMARY O ;. 9
V, r 1
PART (BR)DSS DS(on) D
NUMBER (VOLTS) (OHMS) (AMPS) 1 DRAIN (CASE)
2 GATE
2N6806 200 0.80 6.5 TO-204AA (TO-3) 3 SOURCE
ABSOLUTE MAXIMUM RATINGS (Tg= 25°C unless otherwise noted)
PARAMETERS/TEST CONDITIONS Symbol 2N6806 Units
Drain-Source Voltage Vbs 200
\Y%
Gate-Source Voltage ) Vas t 20
TC =25°C 6.5
Continuous Drain Current ID
TC = 100°C 4.0
A
Pulsed Drain Current! oM 28
Avalanche Current A 3.1
TC = 25°C 75
Power Dissipation Pp w
Te = 100°C 30
Operating Junction & Storage Temperature Range Ty Tstg -55 to 150
°C
Lead Temperature (1/16” from case for 10 secs.) T 300
THERMAL RESISTANCE RATINGS
THERMAL RESISTANCE Symbol Typ. Max. Units
Junction-to-Case RthJC - 1.67
Junction-to-Ambient RinJA - 30 K/W
Case-to-Sink Rincs 0.1 -

Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11)
2Negatlve signs for current and voltage values have been omitted for the sake of clarity
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| Siliconi
2N6806 B inc’f,?-,’,’ﬁated

ELECTRICAL CHARACTERISTICS (T,= 25°C unless otherwise noted) F-Channel Device

Negative signs have been omitted for clarity

PARAMETERS/TEST CONDITIONS Symbol Min. Typ. Max. Units
Drain-Source Breakdown Voltage
Vgs = 0, Ip = 1000 pA V(BR)DSS 200 - - v
Gate Threshold Voltage
Vps= Vas. D= 250 pA Vas(th) 2.0 - 4.0
Gate-Body Leakage
Vps=0, Vgs = +20 V lass - - 100 nA
Zero Gate Voltage Drain Current |
Vps = V(R)DSs - Vas =0 Dss 3 3 250
Zero Gate Voltage Drain Current I HA
Vps = 0.8 x V(gR)Dss - Vas= 0. Ty =125°C Dss - - 250
On-State Drain Current?2 | 6.5
Vps = 5.2V,Vgg =10V D(on) : - - A
Drain-Source On-State Resistance?2
Vas =10V, Ip= 4.0 A "DS(on) - 0.50 0.80 o
Drain-Source On-State Resistance 2 r
Vas =10V, Ip= 4.0 A, Ty = 125°C DS(on) - 1.0 1.6
Forward Transconductance 2
Vps =10V, Ip= 4.0 A 9ts 2.0 2.8 6.0 S(U)
Input Capacitance Vas = 0 Ciss - 630 -
Output Capacitance Vpg =25V Coss - 220 - pF
Reverse Transfer Capacitance f=1MH: Crss - 70 -
Total Gate Charge Vps = 0.5 x V(BR)DSS" Qq 13 27.5 29
Gate-Source Charge VGS: 1oV, ID = 8sA C
- n
(Gate charge is essentially Qgs 2.8 3.0 5.6
| independent of operating ]
Gate-Drain Charge temperature) Q 9d 71 15 16
Turn-On Delay Time Vpp = 63V, R = 158 td(on) _ 6.5 50
Rise Time D=4 A, VGEN = 10V t - 33 100
Rg=7.50Q ns
Turn-Off Delay Time t - 30 100
(Switching time is essentially d(off)
X independent of operating
Fall Time temperature) ts - 21 80

SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (T,= 25°C unless otherwise noted)

PARAMETERS/TEST CONDITIONS Symbol Min. Typ. Max. Units
Continuous Current Is - _ 6.5
A
Pulsed Current' Ism - - 28
Forward Voltage? V.
I =lg. Vag= 0 SD 0.8 - 2.0 v
Reverse Recovery Time t
If = I, di/dt = 100 A/us r - 160 400 ns
Reverse Recovered Charge Q
IF = Ig, dip/dt = 100 A/us rr - 1.6 - uc

"Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11)
2pylse test: Pulse width < 300 psec, Duty Cycle < 2%
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Siliconix 2N6806

incorporated

PERFORMANCE CURVES (25°C Unless otherwise noted)

FIGURE 1:<Typical Output Characteristics FIGURE 2: Typical Transfer Characteristics
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’ Siliconi
2N6806 I o e

PERFORMANCE CURVES (25°C Unless otherwise noted)

FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode
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Siliconix 2N6845

incorporated

P-Channel Enhancement Mode Transistor2

MOSPOWER L Eo195001885 whara e erica rith

BOTTOM VIEW
PRODUCT SUMMARY
1 DRAIN
PART | V(BR)DSS | "DS(on) 'p 2 GATE
NUMBER | (VOLTS) (OHMS) (AMPS) 3 SOURCE
2N6845 100 0.60 4.0 TO-205AF (TO-39)

ABSOLUTE MAXIMUM RATINGS (Tc= 25°C unless otherwise noted)

PARAMETERS/TEST CONDITIONS Symbol 2N6845 Units
Drain-Source Voltage Vbps 100
\'
Gate-Source Voltage ) Ves +20
Te=25°C 4.0
Continuous Drain Current Ip
Tg = 100°C 2.5
A
Pulsed Drain Current’ DM 16
Avalanche Current Ia 2.2
TC =25°C 20
Power Dissipation Pp w
Tg = 100°C 8
Operating Junction & Storage Temperature Range Ty Tstg -55 to 150
o
C
Lead Temperature (1/16" from case for 10 secs.) T 300

THERMAL RESISTANCE RATINGS

THERMAL RESISTANCE Symbol Typ. Max. Units
Junction-to-Case Rthdc - 6.25
K/W
Junction-to-Ambient RihdA - 175

"Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11)
Negative signs for current and voltage values have been omitted for the sake of clarity
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2N6845 Siliconix

incorporated

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted) F.-Channel Device

Negative signs have been omitted for clarity

PARAMETERS/TEST CONDITIONS Symbol Min. Typ. Max. Units
Drain-Source Breakdown Voltage
Vgs =0, Ip = 1000 pA~ VBripss | 100 - - v
Gate Threshold Voltage
Vps= Vas. I = 250 pA Vasith) 2.0 - 4.0
Gate-Body Leakage
Vps=0, Vgs = +20 V lass - - 100 nA
Zero Gate Voltage Drain Current | _ _ 250
Vs = V(BR)DSS » VGs = 0 Dss
Zero Gate Voltage Drain Current | 25 A
Vps =0.8 x V(BR)DSS ,Vags= 0, Ty =125°C Dss - - 0
On-State Draln Current?2 | 4.0
Vps = 2.4V,Vgg =10V D(on) . - - A
Drain-Source On-State Resistance2
Vgs =10V, Ip= 2.0A "DS(on) - 0.50 0.60 o
Drain-Source On-State Resistance 2 r _
Vas =10V, Ip= 2.0 A, Ty = 125°C DS(on) 0.90 1.08
Forward Transconductance 2
VDS =15V, o= 2.0 A Os 1.25 1.4 3.75 S(T)
input Capacitance Vas = 0 Ciss 200 350 400
Output Capacitance Vps =25V Coss 75 205 225 PF
Reverse Transfer Capacitance f=1MHz Crss 20 80 100
Total Gate Charge Vbs = 0.5 x ViBR)DSS" Qq 7.6 10.4 17
Gate-Source Charge Vas=10V:lIp= 4.04 C
- n
(Gate charge Is essentially Qgs 1.3 1.8 2.6
independent of operating .
Gate-Draln Charge temperature) Q ad 3.9 5.6 8.8
Turn-On Delay Time Vpp = 40V, R =15{ td(on) _ 9 60
Rise Time o= 2.6 A Vgen=10V tp - 27 100
Rg=750 ns
Turn-Off Delay Time . td(off) - 37 50
(Switching time Is essentially
independent of operating
Fall Time temperature) te - 30 70

SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (T;= 25°C unless otherwise noted)

PARAMETERS/TEST CONDITIONS Symbol Min. Typ. Max. Units
Continuous Current Is - - 4.0
A

Pulsed Current’ Ism - - 16
Forward Voltage? V.

Ig=lg, Vgg=0 sD 0.8 - 2.0 v
Reverse Recovery Time t

IF = Ig, dip/dt = 100 A/us r - 80 200 ns
Reverse Recovered Charge

I = Ig, dip/dt = 100 A/pS Qrr - 0.26 - KC

"Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11)
2pylse test: Pulse width < 300 psec, Duty Cycle < 2%
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Siliconix
incorporated

2N6845

PERFORMANCE CURVES (25°C Unless otherwise noted)

FIGURE J: Typical Output Characteristics
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- 2N6845 Siliconix

incorporated
PERFORMANCE CURVES (25°C Unless otherwise noted)
FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode
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Siliconix
B incorporated 2N6847

P-Channel Enhancement Mode Transistor

MOSPOWER IL-5-18500/563 where appiicable.

2

BOTTOM VIEW

PRODUCT SUMMARY

PART | V(BR)DSS | "DS(0n) b 1 DRAIN
NUMBER | (VOLTS) (OHMS) (AMPS) 2 GATE
2N6847 200 1.5 2.5 3 SOURCE

TO-205AF (TO-39)

ABSOLUTE MAXIMUM RATINGS (Tc= 25°C unless otherwise noted)

PARAMETERS/TEST CONDITIONS Symbol 2N6847 Units
Drain-Source Voltage Vbs 200
\'2
Gate-Source Voltage . Vas +20
) TC = 25°C 2.5
Continuous Drain Current Ip
T = 100°C 1.6
= A
Pulsed Drain Current’ Ipm 10
Avalanche Current A 2.2
Te =25°C 20
Power Dissipation Po w
Te = 100°C 8
Operating Junction & Storage Temperature Range Ty, Tstg -55 to 150
°C
Lead Temperature (1/16" from case for 10 secs.) T 300

THERMAL RESISTANCE RATINGS

THERMAL RESISTANCE Symbol Typ. Max. Units
Junction-to-Case RtnJc - 6.25
KIW
Junction-to-Ambient RithsA - 175

"Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11)
Negative signs for current and voltage values have been omitted for the sake of clarity
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2N6847 Siliconix

incorporated

ELECTRICAL CHARACTERISTICS (T;=25°C unless otherwise noted) F-Channel Device =~ =

PARAMETERS/TEST CONDITIONS Symbol Min. Typ. Max. Units
Drain-Source Breakdown Voltage v, _
Vgs = 0, Ip = 1000 pA> (BR)DSS 200 - v
Gate Threshold Voitage _
Vps=Vas. Ip = 250 pA Vasitn) 2.0 4.0
Gate-Body Leakage _ _
Vpg= 0, Vgg =£20 V Igss 100 nA
Zero Gate Voltage Drain Current | _ - 250
Vps = V(BR)DSS » Vas = 0 DSS
Zero Gate Voltage Drain Current | _ _ 250 RA
Vpg = 0.8 x V(BR)DSS ,Vgs=0, Tj =125°C Dss
On-State Drain Current?2 | 2.5 _ _
Vps = 3.8V,Vgg =10V D(on) . A
Drain-Source On-State Resistance2 r _ 1.0 1.5
Vags =10V, Ip=16A DS(on) . . o
Drain-Source On-State Resistance?2 s - 1.75 2
Vas =10V, Ip= 1.6 A, T = 125°C DS(on) ) 94
Forward Transconductance 2
Vps =15V, Ip= 1.6 A Its 1.0 1.4 3.0 S(T)
Input Capacitance Vgs = 0 Ciss 200 310 400
Output Capacitance Vps =25V Coss 50 110 125 pF
Reverse Transfer Capacitance f=1MHz Crss 20 40 45
Total Gate Charge Vps = 0.5 x V(BR)DSS> Qq 7.0 14 15
Vgs=10V,Ip=25A
Gate-Source Charge Q 1.1 1.8 2.2 nC
(Gate charge is essentially gs
independent of operating .
Gate-Drain Charge temperature) Qqgqd 3.2 6.5 7.2
Turn-On Delay Time Vbp =75V, Ry = 45{) td(on) - 10 50
Rise Time b= 1.6A. Vgen=10V ty - 23 70
Rg=7.50 ns
Turn-Off Delay Time t - 45 40
U d(off)
(Switching time is essentially
independent of operating
Fall Time temperature) t¢ - 31 50
SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (T,= 25°C unless otherwise noted)
PARAMETERSITEST‘CONDITIONS Symbol Min. Typ. Max. Units
Continuous Current Is - - 2.5
A
Pulsed Current’ lsm - - 10
Forward Voltage? % -
IF =g » Vgs = 0 SD 0.8 2.0 \
Reverse Recovery Time t
IF = Is, dlF/dt = 100 A/ps rr - 105 300 ns
Reverse Recovered Charge
IF = Is, dip/dt = 100 A/pS Qrr - 0.23 - pe

"Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11)
2pylse test: Pulse width < 300 psec, Duty Cycle < 2%
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Siliconix
incorporated

2N6847

PERFORMANCE CURVES (25°C Unless otherwise noted)

FIGURE 1= Typical Output Characteristics
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2N6847

PERFORMANCE CURVES (25°C Unless otherwise noted)
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FIGURE 8: Typical Source-Drain Diode

100 Forward Voltage

=
—
=
d
[
o )
3 T =150¢C
w 10
e 77
a /T =25%C
@ I
|
e /

1 I

0 3 4 5

Vsg — SOURCE-TO-DRAIN VOLTAGE (V)

FIGURE 10: Safe Operating Area

50
= see note 1
~ 10 =t 10 us—
Z 7 =
S PR S
= ~N
= \~\ B N1 ms
=] 1 e
| m -
) T = 25°C
[ T]Single Puise’ W3 10,ms 4
” I | 100 ms|
0.1 oc |
5 10 100 500

Vos — ORAIN-TO-SOURCE VOLT AGE (V)
1operation in this area may be limited by "DS(on)

- Duty cycle=

0.2

0.1

o
-y

£ 0.05 =

THERMAL IMPEDANCE

1
|- 0.02

I

[

| Single pulse.
gle p 3

0.01

107

A rFOA

=)

10 10
SQUARE WAVE PULSE

2 o

1
DURATIGN (sec)



incorporated

H Siliconix 2N6849

P-Channel Enhancement Mode Transistor2

MOSPOWER MIL-5-16500/564  where appiicabie.

BOTTOM VIEW
PRODUCT SUMMARY
PART | V(BR)DSS | 'DS(on) I'p
NUMBER | (VOLTS) | (OHMS) (AMPS) 1 DRAIN
2 GATE
2N6849 100 0.30 6.5 3 SOURCE

TO-205AF (TO-39)

ABSOLUTE MAXIMUM RATINGS (Tc= 25°C unless otherwise noted)

PARAMETERS/TEST CONDITIONS Symbol 2N6849 Units
Drain-Source Voltage Vbs 100
v
Gate-Source Voltage , Vas £ 20
Te =25°C 6.5
Continuous Drain Current Ip
Tc = 100°C 4.0
= A
Pulsed Drain Current’ DM 25
Avalanche Current IA 3.1
TC = 25°C 25
Power Dissipation PD w
Tg = 100°C 10
Operating Junction & Storage Temperature Range T Tstg -55 to 150
°C
Lead Temperature (1/16” from case for 10 secs.) T 300

THERMAL RESISTANCE RATINGS

THERMAL RESISTANCE Symbol Typ. Max. Units
Junction-to-Case Rthic - 5.0
KIW
Junction-to-Ambient RthJA - 175

Tpulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11)
Negative signs for current and voltage values have been omitted for the sake of clarity
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ELECTRICAL CHARACTERISTICS (T= 25°C unless otherwise noted) -Channel Device =~ == =

PARAMETERS/TEST CONDITIONS Symbol Min. Typ. Max. Units
Drain-Source Breakdown Voltage v
Vgs = 0, Ip = 1000 pA (BR)DSS 100 - v
Gate Threshold Voltage v
Vps=Vas- /D= 250 pA GS(th) 2.0 - 4.0
Gate-Body Leakage
Vps=0, Vgsg = +20 V lass - - 100 nA
Zero Gate Voltage Drain Current | _ _ 250
Vps = V(BR)DSS : VGs =0 DSS
Zero Gate Voltage Drain Current | 250 KA
Vpg = 0.8 x V(BR)DSS ,Vgs=0, Ty =125°C Dss - -
On-State Drain Current?2 | 6.5 -
Vps = 2.1V,Vgs =10V D{on) . - A
Drain-Source On-State Resistance?2
Vgs =10V, Ip=3.0 A "Ds(on) - 0.25 0.30 o
Drain-Source On-State Resistance 2 r _
Vas =10V, Ip= 3.0 A, Tj = 125°C DS(on) 0.40 0.54
Forward Transconductance 2
Vps =15 V, Ip = 3.0 A 9¢s 2.5 2.8 7.5 s(U)
Input Capacitance Vas = 0 Ciss - 625 -
Output Capacitance Vps =25V Coss - 280 - pF
Reverse Transfer Capacitance f=1MHz Crss - 105 -
Total Gate Charge Vps.= 0.5 X V(BR)DSS: Qq 13 24 30
Vgs=10V,Ip=6.5A
Gate-Source Charge nC
(Gate charge Is essentially Qgs 2.4 3.4 5.0
Independent of operating
Gate-Drain Charge temperature) Qgqg 6.7 13.5 15
Turn-On Delay Time Vop = 42V, R =104 ta(on) - 9 60
Rise Time D= 4.1 A, VgenN=10V t, - 50 140
Rg=7.5Q ns
Turn-Off Delay Time ty - 32 140
(Switching time Is essentially {off)
Independent of operating
Fall Time temperature) te - 38 140

SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (T;=25°C unless otherwise noted)

PARAMETERSITEST CONDITIONS Symbol Min. Typ. Max. Units
Continuous Current Is - - 6.5
A

Pulsed Current’ Ism - - 26
Forward Voltage?

IF=lg, Vgs= 0 Vsp 0.8 - 2.0 v
Reverse Recovery Time t

IF = ig, diIp/dt = 100 A/ps " - 110 250 ns
Reverse Recovered Charge Q

If = Ig, dIp/dt = 100 A/us r - 0.4 - uc

TPulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11)
2pyise test: Pulse width < 300 usec, Duty Cycle < 2%

A roe
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2N6849

PERFORMANCE CURVES (25°C Unless otherwise noted)

FIGURE & Typical Output Characteristics
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PERFORMANCE CURVES (25°C Unless otherwise noted)
FIGURE 7: On-Reslistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode
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B incorporated 2N6851

P-Channel Enhancement Mode Transistc\r2

MOSPOWER e a0 aes mpccordance with

BOTTOM VIEW

PRODUCT SUMMARY
pART | V(BR)DSS | TDS(on) I'p
NUMBER | (VOLTS) | (OHMS) (AMPS) 1 DRAIN
1o 2 GATE
2N6851 200 0.80 . 3 SOURCE

TO-205AF (TO-39)

ABSOLUTE MAXIMUM RATINGS (Tc= 25°C unless otherwise noted)

PARAMETERS/TEST CONDITIONS Symbol 2N6851 Units
Drain-Source Voltage Vbs 200
\
Gate-Source Voltage . Vas L)
T~ = 25°C
C .
Continuous Drain Current lD 4.0
Te = 100°C 2.4 A
Pulsed Drain Current’ oM 20
Avalanche Current Ia 3.9
Te =25°C 25
Power Dissipation Po w
Te = 100°C 10
Operating Junction & Storage Temperature Range Ty Tstg -55 to 150
°C
Lead Temperature (1/16" from case for 10 secs.) T 300

THERMAL RESISTANCE RATINGS

THERMAL RESISTANCE Symbol Typ. Max. Units
Junction-to-Case RihJc - 5.0
K/wW
Junction-to-Ambient RthJA - 175

'Pulse width limited by maximum junction temperature {refer to transient thermal impedance data, figure 11)
Negative signs for current and voitage values have been omitted for the sake of clarity
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ELECTRICAL CHARACTERISTICS (T;=25°C unless otherwise noted) P—Channel Device

Negative signs have been omitted for clarity

PARAMETERS/TEST CONDITIONS Symbol Min. Typ. Max. Units
Drain-Source Breakdown Voitage
Vgs = 0. Ip = 1000 pAs MBR)DSS | 200 - - .
Gate Threshold Voitage v}
Vps=Vas: ID = 250 pA GS(th) 2.0 - 4.0
Gate-Body l.eakage
Vps=0, Vgs =20 V lass - - 100 nA
Zero Gate Voltage Drain Current | 250
Vps = V(BR)DSS + VGs =0 DSs - -
Zero Gate Voitage Drain Current | HA
Vps = 0.8 x V(gR)pss : Vas= 0. Ty =125°C DSSs - - 250
On-State Drain Current?2 i 4.0
Vps = 3.3V,Vgg =10V D(on) . - - A
Drain-Source On-State Resistance2
Vas =10V, Ip= 2.0 A "DS(on) - 0.50 0.80 N
Drain-Source On-State Resistance 2 r _ 1.0 1.6
Vas =10V, Ip= 2.0 A, Tj = 125°C DS(on) : :
Forward Transconductance 2
Vps =15V, Ip = 2.0 A 9¢s 2.2 2.4 6.6 s
Input Capacitance Vas = 0 Ciss - 630 -
Output Capacitance Vpg =25V Coss - 220 - pF
Reverse Transfer Capacitance f=1Mhz Crss - 70 -
Total Gate Charge Vps = 0.5 x V(BR)DSS* Qq 13 27 a1
VGS=10V, |D= 4.0A
Gate-Source Charge nC
(Gate charge is essentially Qgs 2.5 3.4 5.0
independent of operating
Gate-Drain Charge temperature) Qgq 7.2 14 6
Turn-On Delay Time Vop =95V, R = 398 'd(on) - 6.5 50
Rise Time D= 2.4 A, VgEN=10V ty - 33 100
Rg=7.5{ ns
Turn-Off Delay Time td(off) _ 30 80
(Switching time is essentially
independent of operating
Fall Time temperature) tg - 21 80

SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (Ty=25°C unless otherwise noted)

PARAMETERS/TEST CONDITIONS Symbol Min. Typ. Max. Units
Continuous Current Is - - 4.0
A
Pulsed Current’ Ism - - 20
Forward Voltage? v
IF=ls, Vag=0 sD 0.8 - 2.0 v
Reverse Recovery Time t
If = I, dig/dt = 100 A/us r - 160 400 ns
Reverse Recovered Charge Q
If = Ig, dig/dt = 100 A/usS rr - 1.6 - ke

"Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11)
2pulse test: Pulse width < 300 psec, Duty Cycle £ 2%

A Can
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2N6851

PERFORMANCE CURVES (25°C Unless otherwise noted)

FIGURE 1: Jypical Output Characteristics
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PERFORMANCE CURVES (25°C Unless otherwise noted)
FIGURE 7: On-Reslst‘ance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode
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2N6905 SERIES

N-Channel JFET Pairs

The 2N6905 Series of high-performance monolithic
dual JFETs features® extremely low noise, tight
offset voltage and drift over temperature
specifications. It is targeted for use in a wide range
of precision instrumentation applications.  The
2NB905 Series has a wide selection of both offset
and drift ranges with the prime device, the 2N6905,
featuring 5 mV offset and 10 pV/°C drift. The three
devices allow designers to make important
cost/benefit decisions. This series is available in a
TO-71 hermetically sealed package and is available
with military screening. (See Section 1.)

For additional design information please see
performance curves NNR, which are located in
Section 7.

SIMILAR PRODUCTS

e High-Gain, See 2N5911 Series
e S0-8, See SST404 Series
e Chips, Order 2N690XCHP

H Siliconix
incorporated

V(BR)GSSI gis | la |sz,-v652

PART miNn | miN | max MAX
NUMBER | (V) | (mS)] (pA) (mV)
2N6905 | -35 2 | -5 5
2N6906 | -35 2 | -5 10
oNeg07 | -35 | 2 | -5 25
TO-71 BOTTOM VIEW

ONHWN—

SOURCE 1
DRAIN 1
GATE 1
SOURCE 2
DRAIN 2
GATE 2

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)

PARAMETERS/TEST CONDITIONS SYMBOL LIMIT UNITS
Gate-Drain Voltage Vabp -35
\'
Gate-Source Voltage Vas ~35
Forward Gate Current la 10 mA
N Per Side 300
Power Dissipation Total Pp 500 mw
. Per Side 2.6
Power Derating Total 5 mw/°C
Operating Junction Temperature Ty -55 to 150
Storage Temperature Tstg -65 to 200 °C
Lead Temperature
(1/16” from case for 10 seconds) o 300
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13 Fiiconix 2N6905 SERIES
ELECTRICAL CHARACTERISTICS' LIMITS
2N6905 2N6906 2N6907
TYP2[] MIN | MAX]| MIN | MaX| MIN MAX|UNIT

PARAMETER

SYMBOL

TEST CONDITIONS

STATIC

<

Gate-Source

lg=~THA, Vpg =0V

Breakdown Voltage Vierass -55 1 -8 -35 -35 v
g:t‘gf'fs\%{fa%e Vas(orF) Vos =18V.lp=1nA | 45 02| -3 |-02]| -3 | 02| -3
gaturattlon Drain 3 Ipss Vbs =10V, Vgg =0V 35|05} 10 | o5 | 10 | 05| 10 | ma
urren
Gate Reverse lass Vas =-15 V -2 15 =15 15 | PA
Current Vbs =0V | Ta=125°C | -1 nA
Gate Operating s Vpg=15V -2 -5 -5 -5 | pA
Current Ip =200 A l Ta=125°C | -0.8 -5 -5 -5 | na
g;a_igggi‘;‘;ece rbs(oN) Vas =0V, Ip=0.1mA 250 Qo
Gate-Source Voltage Vas Vpg = 15V, Ip = 200 LA -1 -2.3 -2.3 -2.3
\"
Gate-Source = =
Forward Voltage 4 Vas(F) 'g=1mA, Vps =0V 0.7
DYNAMIC -
Common-Source
Forward Ots 4 2 7 2 7 2 7 msS
Transconductance Vps =10V, Vgg =0V
Common-Source . f=1kHz
Output Conductance Gos 4 20 20 20 | us
Common-Source
c 4 8 8 8
Input Capacitance iss Voa = 15 V, Ip = 200 JIA oF
Common-Source f=1MHz
Reverse Transfer Crss 1.5 3 3 3
Capacitance
Equivalent Input - Vps =10V, Vgg =0V 10
Noise Voltage €n f=10 Hz
'MATCHING ‘
Bﬁiiies’L‘L?Le Voltage | Vasi-Vas2 || Vpg =10V, I = 200 pA 5 10 25 | mv
Gate-Source Voltage [A |V.q,-V, _ T = -55 to 25°C 10 25 25
Differential Change —I—GS‘—GSZ—I Vog =10 V ly
with Temperature aT Ip =200 HA! T _ 55 6 1250¢ 10 25 50 °C
Saturation Ipssi
Drain Current Ratio* lossz Vbs =10V, Vgg =0V 0.97
Transconductance Its1
Ratio4 Jte2 0.97
Vbg =10V, Ip=0.2 mA
Differential - f=1kHz
Output Conductance?® 9051~ osz] 0.1 us
Differential lag-1 Vb =15V, Ip=0.2 mA
Gate Current* Hai-la] Ta= 25°C ! PA
Common Mode - 0 -
Rejection Ratlo CMRR  [Vpg = 10t0 20V, Ip=200 MA[ 102 | 95 85 95 4B

NOTES: 1.
2.
3.
4.

T = 25°C unless otherwise noted.

For design aid only, not subject to production testing.
Pulse test; PW =300 us, duty cycle £3%.

This parameter not registered with JEDEC.
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2N6908 SERIES e

N-Channel JFET Circuits

The 2N6308 Series is much more than a JFET. The

addition of back-to-back diodes effectively clamps PART VG;(:;F) V(BSI)I;;SSI SI:; ';:)s(
input “over-voltage” while a high-performance NUMBER V) V) (nS) (mA)
JFET provides an effective amplification stage.

With the addition of a source resistor, a complete 2N6908 -1.8 -30 100 2
common-source amplifier is created which provides 2N6309 _2.3 -30 400 3.5
both low leakage and very low noise. This 2NB910 3.5 _30 1200 5

performance is especially effective as a small
signal pre-amplifier as well as impedance matching
between low and high impedance sources. Finally,
its TO-72 package is hermetically sealed and is
available with full military screening per
MIL-S-19500. (See Section 1.)

BOTTOM VIEW

For additional design information please see
performance curves NBB, which are located in
Section 7.

1 SOURCE
2 DRAIN
3 GATE
4 DIODES

SIMILAR PRODUCTS

e SOT-143, See SST6908 Series D
e Chips, Order 2N69XXCHP

4th

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)

PARAMETERS/TEST CONDITIONS SYMBOL LIMIT UNITS
Gate-Drain Voltage Vab -30
Gate-Source Voltage Vas -30 v
Forward Gate Current la 10 mA
Power Dissipation . Pp 300 mw
Power Derating 2.4 mw/°C
Operating Junction Temperature T -55 to 150
Storage Temperature Tstg -55 to 200 °C
l(-f f1d6 Ief:grrfrg;:;efor 10 seconds) TL 300
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S Rifconix 2N6908 SERIES

ELECTRICAL CHARACTERISTICS' LIMITS
2N6908 2N6909 2N6910

PARAMETER SYMBOL| TEST CONDITIONS TYP2| MIN | MAX| MIN | MAX MIN | MAX|UNIT

Gate-Source

Breakdown Voltage Visr)ass o 1\/1;\:603 =ov =50 | -30 -30 -30
oot v Vas(oFF) Vos ’J;V; oA 0.3 |-1.8 [ -0.6| 23| 05| 25]
Saturation Drain Ipss Vos = \‘I;V; Yag =0V 005 2 |o2|35]|o06| 5 |ma
Gate Reverse Current] Igss V\(;gS::—:)SVV -2 -25 -25 -25 | pA

Vgs =0V [Ta=125°C | -1 nA
gg}fenotpefa“"g la Vpg =15V, Ip = 50 LA -2

A

Forward Gate Diode | | Vg = £100 mv 1 £10 +10 £10 °
gfrt;;?gu\';gﬁage VasF) le=108mA, Vos =0V |, +1.2

Vas =0V

Common-Source

Forward Ots - - 0.1 3 0.4 3.5 1.2 4 mS
Transconductance Vbs =15V, Vgs =0V
Vas =0V, f=1kHz
Common-Source G4 '
Output Conductance Gos 50 75 100 | us
Common-Source
Input Capacitance Ciss Vos = 10V, Vgs = 0V 3.2 s 5 5 .
Common-Source _ _
Reverse Transfer Cres Va4 =0V, f=1MHz 1.5 2 2 2
Equivalent Input - Vps =10V, Vgg =0V nv,
Noise Voltage en f = 100 Hz 12 25 25 25 =
Vps =15V, Vgs =0V, f=1KkHz ’
. . NF DS » VGS ’ .

Noise Figure Ra=1MQ 0.1 1 1 1 dB
NOTES: 1. T, =25°C unless otherwise noted.

2. For design aid only, not subject to production testing.

3. Pulse test; PW =300 us, duty cycle £3%.

4. Forward diode current when a voltage is applied between gate and fourth lead.

4-53



Siliconix
incorporated

MOSPOWER

2N6962

N-Channel Enhancement Mode Transistor
Parametric limits in accordance with
MIL-S-19500/568 where applicable

TOP VIEW
2N
PRODUCT SUMMARY 7@
2
paART | V(BR)DSS | fDS(0n) S
NUMBER | (VOLTS) (OHMS) (AMPS) \ 3O )
NS
2N6962 100 0.060
1 SOURCE
TO-210AC (TO-61) 2 GATE
ISOLATED CASE 3 DRAIN
ABSOLUTE MAXIMUM RATINGS (Tc= 25°C unless otherwise noted)
PARAMETERS/TEST CONDITIONS Symbol 2N6962 Units
Drain-Source Voltage Vps 100
\
Gate-Source Voltage Vas + 30
TC =25°C 30
Continuous Drain Current ID
Te = 100°C 24
= A
Pulsed Drain Current? Ipm 120
Avalanche Current A 5.9
Te = 25°C 150
Power Dissipation Po w
TC =100°C 60
Operating Junction & Storage Temperature Range T Tstg -55 to 150
°C
Lead Temperature (1/16” from case for 10 secs.) T 300
THERMAL RESISTANCE RATINGS
THERMAL RESISTANCE Symbol Typ. Max. Units
Junction-to-Case RthJc - 0.83
Junction-to-Ambient RthJA - 40 K/W
Case-to-Sink Rithcs 0.4 -

Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11)

This device contains beryllium oxide
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ELECTRICAL CHARACTERISTICS (T;=25°C unless otherwise noted)
PARAMETERS/TEST CONDITIONS Symbol Min. Typ. Max. Units
Drain-Source Breakdown Volitage v
Vgs =0, Ip =250 pA « (BRIDSS | 100 : -
G erh n :3 Vot . v
ate Threshold Voltage
VDs= Vas. ID = 250 pA Vasith) 2.0 - 4.0
Gate-Body Leakage
Vps=0, Vgs = +20 V lass - - 100 nA
Zero Gate Voltage Drain Current | 250
Vps = 0.8 x V[BR)DSS ,Vgs=0 DSs - - N
Zero Gate Voltage Drain Current | 250 »
Vpsg = 0.8 x V(BR)DSS ,Vgs=0, Ty =125°C Dss - -
On-State Drain Current?2 | 30
Vps = 1.8 V,Vgg =10V D(on) - - A
Drain-Source On-State Resistance?2
Vags =10V, Ip= 24 A "DS(on) - 0.45 0.060 o
Drain-Source On-State Resistance 2 r _
VGs =10V, Ip= 24 A, T) = 125°C DS(on) 0.08 0.094
Forward Transconductance 2
Vps =15V, Ip = 24 A 9ts 9.0 12 27 S(T)
Input Capacitance Vgs = 0 Ciss - 2800 3200
Output Capacitance Vps =25V Coss - 1100 1700 pF
Reverse Transfer Capacitance f=1MH: Crss - 400 700
Total Gate Charge Vps = 0.5 x V(@R)DSS"* Qq 48 62 109
Gate-Source Charge Vas=10V. 'o= 304 C
- n
(Gate charge Is essentially Qgs 6.4 13 19
independent of operating
Gate-Drain Charge temperature) Qg d 24 29 64 *
Turn-On Delay Time Vpp =25V, R =14 td(on) - 15 35
Rise Time D= 24 A, VGEN=10V ty - 30 100
Rg=47Q ns
Turn-Off Delay Time t - 50 125
(Switching time Is essentially dloff)
independent of operating
Fall Time temperature) t¢ - 20 100

SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (T = 25°C uniess otherwise noted)

PARAMETERS/TEST CONDITIONS Symbol Min. Typ. Max. Units
Continuous Current Is - - 30
A
Pulsed Current’ Ism - - 120
Forward Voltage? v
IF=lg,Vgg=0 SD 0.60 - 1.9 . \
Reverse Recovery Time t
IF = I, dip/dt = 100 A/us r - 150 400 ns
Reverse Recovered Charge Q
If = Ig, dIp/dt = 100 A/pus r - 0.5 - uc

TPulse width limited by maximum Jjunction temperature (refer to translent thermal impedance data, figure 11)
2pyise test: Pulse width < 300 usec, Duty Cycle < 2%
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2N6962

PERFORMANCE CURVES (25°C Unless otherwise noted)

g, — TRANSCONDUCTANCE (S) lo — DRAIN CURRENT (4)

C — CAPACITANCE (pF)
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FIGURE 1: Jypical Output Characteristics
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FIGURE 3: Typical Transconductance
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FIGURE 5: Typlcal Capacitance
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FIGURE 2: Typical Transfer Characteristics
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FIGURE 4: Typical On-Resistance
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PERFORMANCE CURVES (25°C Unless otherwise noted)
FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode
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FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case
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2N6963

N-Channel Enhancement Mode Transistor

MOSPOWER

Parametric limits in accordance with
MIL-S-19500/568 where applicable

- TOP VIEW
2N
7@
PRODUCT SUMMARY 2 @
A 3
pART | V(BR)DSS | "DS(0n) I'p
NUMBER (VOLTS) (OHMS) (AMPS)
2N6963 200 0.090 30 1 SOURCE
TO-210AC (TO-61) 2 GATE
ISOLATED CASE 3 DRAIN
ABSOLUTE MAXIMUM RATINGS (Tc= 25°C unless otherwise noted)
PARAMETERS/TEST CONDITIONS Symbol 2N6963 Units
Drain-Source Voltage Vpbs 200
v
Gate-Source Voltage Vas + 30
TC = 25°C 30
Continuous Drain Current ID
Te =100°C 18
- A
Pulsed Drain Current! DM 120
Avalanche Current A 6.0
TC = 25°C 150
Power Dissipation F'D w
TC =100°C 60
Operating Junction & Storage Temperature Range T3 Tstg -55 to 150
°C
Lead Temperature (1/16” from case for 10 secs.) T 300
THERMAL RESISTANCE RATINGS
THERMAL RESISTANCE Symbol Typ. Max. Units
Junction-to-Case Rinic - 0.83
Junction-to-Ambient RthdA - 40 KW
Case-to-Sink Rincs 0.4 -

'Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11)

This device contains beryllium oxide
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ELECTRICAL CHARACTERISTICS (T;= 25°C unless otherwise noted)
PARAMETERS/TEST CONDITIONS Symbol Min. Typ. Max. Units
Drain-Source Breakdown Voltage v
Vgs =0, Ip =250 . (BR)DSS 200 - -
Gate Thresh :::! Vol - v
ate Threshold Voltage
Vps=Vas. ID = 250 pA Vasith) 2.0 . 4.0
Gate-Body leakage
Vps=0, Vgs = 120 V lass - - 100 nA
Zero Gate Voltage Drain Current | 25
Vps = 0.8 x V(gR)Dss » Vas= 0 Dss - - 0
Zero Gate Voltage Drain Current | 250 HA
Vps = 0.8 x V(gRr)Dss : Vas= 0. Ty =125°C Dss - -
On-State Drain Current?2 | 30
Vps = 2.7V,Vgs =10V D{on) - - A
Drain-Source On-State Resistance?
Vas =10V, Ip=19 A "Ds(on) - 0.075 0.090 o
Drain-Source On-State Resistance 2 r _
Vas =10V, Ip= 19 A, Ty = 125°C DS(on) 0.13 0.160
Forward Transconductance 2
Vps =15V, Ip= 18 A s 9.0 13 15.5 S(T)
! it Cc - 2750 320
nput Capacitance Vas =0 iss 0
Output Capacitance Vps =25V Coss - 850 1700 PF
Reverse Transfer Capacitance f=1Mh: Crss - 300 250
Total Gate Charge Vpbs = 0.5 x V(BR)DSS: Qq _ 63 -
Vgs=10V, 15 =30 A
Gate-Source Charge as D Q - 14 _ nC
(Gate charge Is essentlally gs
independent of operating
Gate-Drain Charge temperature) Q ad _ 32 _ >
Turn-On Delay Time Vpp =95V, R = 54) td(on) - 15 35
Rise Time D= 19A. VgEN =10V t - 30 130
Rg=4.7) ns
Turn-Off Delay Time 'd(off] - 50 130
(Switching time is essentially
independent of operating
Fall Time temperature) te - 20 100
SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (T, = 25°C unless otherwise noted)
PARAMETERS/TEST CONDITIONS Symbol Min. Typ. Max. Units
Continuous Current Is - - 30
A
Pulsed Current’ Ism - - 120
Forward Voltage? v B
IF =15, Vag=0 sD 0.6 1.8 v
Reverse Recovery Time t
IF = Is, diF/dt = 100 A/ps ” - 150 650 ns
Reverse Recovered Charge Q 5
I = I, dIp/dt = 100 A/ps rr - 0. - ile

TPulse width limited by maximum Junction temperature (refer to transient thermal impedance data, figure 11)

Pulse test: Pulse width < 300 psec, Duty Cycle < 2%
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PERFORMANCE CURVES (25°C Unless otherwise noted)

FIGURE 1: Typical Output Characteristics
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2N6963

FIGURE 2: Typlcal Transfer Characteristics
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PERFORMANCE CURVES (25°C Unless otherwise noted)
FIGURE 7: On-Resistance vs. Junction Temperature FIGURE 8: Typical Source-Drain Diode
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N-Channel Enhancement Mode Transistor

MOSPOWER VIL-5-18500/563 whore appicable

TOP VIEW
2N
1®
PRODUCT SUMMARY e @
paRT | V(Br)DSS | DS(on) I'p N\ /
NUMBER (VOLTS) (OHMS) (AMPS) ~
2N6964 400 0.30 15
1 SOURCE
TO-210AC (TO-61) 2 GATE
ISOLATED CASE 3 DRAIN
ABSOLUTE MAXIMUM RATINGS (Tc= 25°C unless otherwise noted)
PARAMETERS/TEST CONDITIONS Symbol 2N6964 Units
Drain-Source Voltage Vps 400
v
Gate-Source Voltage Vas +30
Tg =25°C 15
Continuous Drain Current 'D
Te = 100°C 9.5
~ A
Pulsed Drain Current’ ) 60
Avalanche Current A 5.9
TC = 25°C 150
Power Dissipation Pp w
TC = 100°C 60
Operating Junction & Storage Temperature Range Ty, Tstg -55 to 150
°C
Lead Temperature (1/16” from case for 10 secs.) T 300
THERMAL RESISTANCE RATINGS
THERMAL RESISTANCE Symbol Typ. Max. Units
Junction-to-Case RihJc - 0.83
Junction-to-Ambient RinJA - 40 K/wW
Case-to-Sink Rthcs 0.4 -

Tpulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11)
This device contains beryllium oxide

4-601



2N6964 Siliconix
incorporated
ELECTRICAL CHARACTERISTICS (T;=25°C unless otherwise noted)
PARAMETERS/TEST CONDITIONS Symbol Min. Typ. Max. Units
Drain-Source Breakdown Voltage vV 400
Vgs = 0, Ip = 250 (BR)DSS - -
Gate Thresh ZV | o v
ate Threshold Voltage
Vps=Vas: ID = 250 WA vGS(th) 2.0 - 4.0
Gate-Body l.eakage - -
Vps=0, Vgs = +20 V lass 100 nA
Zero Gate Voltage Drain Current | . _ 250
Vbs = 0.8 x ViBR)Dss - Vas= 0 Dss
Zero Gate Voltage Drain Current | _ _ 250 A
Vps =0.8 x V(BR)DSS ,Vags=0, T =125°C Dss
On-State Drain Current? | 15 _ _
Vps = 4.5V,Vgg =10V D(on) A
Drain-Source On-State Reslstance2
Vas =10V, Ip= 9.0 A "DS(on) - 0.22 0.30 o
Drain-Source On-State Resistance 2 r _
Vgs =10V, Ip= 8.0 A, Ty = 125°C DS(on) 0.40 0.66
Forward Transconductance 2
Vps =15V, Ip = 9.0 A 9ts 8 8.5 24 s
Input Capacitance C - 2700 3200
p p anc Vas =0 iss
Output Capacitance Vpg =25V Coss - 450 700 PF
Reverse Transfer Capacitance f=1MH: Crss - 160 250
Total Gate Charge Vps = 0.5 x V{BR)DsS: Qq 52 77 118
Gate-Source Charge Yas= 10V, lp =15 A 5.3 14 C
- . n
(Gate charge Is essentially Qgs 16
independent of operating
Gate-Drain Charge temperature) Qgd 25 39 56
Turn-On Delay Time Vpbp =180V, R = 20} td(on) _ 14 35
Rise Time D= 9.0A, Vaen=10V t - 30 60
Rg=478{ ns
Turn-Off Delay Time td(off) - 54 150
(Switching time Is essentially
independent of operating
Fall Time temperature) t¢ - 15 75
SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (T, = 25°C unless otherwise noted)
PARAMETERS/TEST CONDITIONS Symbol Min. Typ. Max. Units
Continuous Current Is - - 15
A
Pulsed Current’ Ism - - 56
Forward Voltage? V,
IF=1s » Vg =0 sD 0.6 - 1.7 v
Reverse Recovery Time t
IF = Ig, dig/dt = 100 A/ps " - 300 800 ns
Reverse Recovered Charge a
I = Ig, dig/dt = 100 A/ps r - 2.0 - ne

"Pulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11)

2Pulse test: Pulse width < 300 psec, Duty Cycle < 2%
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PERFORMANCE CURVES (25°C Unless otherwise noted)
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FIGURE 1; Typical Output Characteristics
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FIGURE 2: Typical Transfer Characteristics
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PERFORMANCE CURVES (25°C Unless otherwise noted)

FIGURE 7: On-Resistance vs. Junction Temperature

Siliconix
incorporated

FIGURE 8: Typical Source-Drain Diode
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MOSPOWER

2N6965

N-Channel Enhancement Mode Transistor
Parametric limits in accordance with
MIL-S-19500/568 where applicable

TOP VIEW
N
1@
PRODUCT SUMMARY N
paRT | ViBR)DSS | 'DS(0n) N2 Z
NUMBER (VOLTS) (OHMS) (AMPS) =
2NB6965 500 0.40
1 SOURCE
TO-210AC (TO-61) 2 GATE
ISOLATED CASE 3 DRAIN
ABSOLUTE MAXIMUM RATINGS (Tc= 25°C unless otherwise noted)
PARAMETERS/TEST CONDITIONS Symbol 2N6965 Units
Drain-Source Voltage Vps 500
\"
Gate-Source Voltage Vas +30
Tg = 25°C 13
Continuous Drain Current Ip
TC = 100°C 8.3
A
Pulsed Drain Current’ Iom 50
Avalanche Current Ia 5.9
TC =25°C 150
Power Dissipation Po w
TC = 100°C 60
Operating Junction & Storage Temperature Range Ty, Tstg -55 to 150
°C
Lead Temperature (1/16” from case for 10 secs.) T 300
THERMAL RESISTANCE RATINGS
THERMAL RESISTANCE Symbol Typ. Max. Units
Junction-to-Case Ringc - 0.83
Junction-to-Ambient RinJA - 40 K/w
Case-to-Sink Rihcs 0.4 -

Tpulse width limited by maximum junction temperature (refer to transient thermal impedance data, figure 11)

This device contains beryllium oxide
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ELECTRICAL CHARACTERISTICS (T,= 25°C unless otherwise noted)

PARAMETERS/TEST CONDITIONS Symbol Min. Typ. Max. Units
Drain-Source Breakdown Voltage Vv,
Vgs =0, Ip =250 pA < (BR)DSS 500 - - y
Gate Threshold Voltage v
VDs= Vas. b= 250 pA GS(th) 2.0 - 4.0
Gate-Body Leakage
Vps=0, Vgg = 120 V lass - - 100 nA
Zero Gate Voltage Drain Current |
VDs = 0.8 X V(BR)DSS - VGs=0 Dss - - 250
Zero Gate Voltage Drain Current | HA
Vps = 0.8 x V(BR)DSS ,Vgs=0, Ty =125°C DSS - - 250
On-State Drain Current? |
Vps = 5.2 V,Vgg =10V D(on) 13 - - A
Drain-Source On-State Resistance2
Vas =10V, Ip=8.3 A "DS(on) - 0.30 0.40 o
Drain-Source On-State Resistance 2 r
Vas =10V, Ip= 8.3 A, T) = 125°C DS(on) - 0.60 0.88
Forward Transconductance 2
Vps =15V, Ip= 8.3 A Ots 8 10 24 S(T)
Input Capacitance Vas = 0 Ciss - 2700 3200
Output Capacitance Vpg =25V Coss - 410 700 pF
Reverse Transfer Capacitance f=1MHz Crss - 140 250
Total Gate Charge Vps = 0.5 X V(BR)DsS: Qq 55 75 124
Vgs=10V,In=13 A
GS ' 'D
Gate-Source Charge nC
(Gate charge Is essentially Qgs 5.2 12 15
independent of operating
Gate-Drain Charge temperature) Qgq 27 35 61
Turn-On Delay Time Vpp =210V, R = 25{ t4(on) _ 13 35
Rise Time 'D* 7.7 A VGEN=10 V ty - 26 50 :
Rg=47Q ns
Turn-Off Delay Time td(off _
(Switching time is essentially d(off) 55 150
. Independent of operating
Fall Time temperature) t¢ - 17 70

SOURCE-DRAIN DIODE RATINGS & CHARACTERISTICS (T;= 25°C unless otherwise noted)

PARAMETERS/TEST CONDITIONS Symbol Min. Typ. Max. Units
Continuous Current Is - - 13
A

Pulsed Current’ Ism - - 52
Forward Voltage? :

k=15 Vag= 0 VsD 0.6 - 1.6 \
Reverse Recovery Time t

IF = Ig, dig/dt = 100 A/ps m - 300 1000 ns
Reverse Recovered Charge Q

IF = Ig, diF/dt = 100 A/us " - 2.0 - ne

'Pulse width limited by maximum junction temperature (refer to translent thermal impedance data, figure 11)
2Pulse test: Pulse width < 300 psec, Duty Cycle < 2%
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2N6965

PERFORMANCE CURVES (25°C Unless otherwise noted)

Ig — DRAIN CURRENT {A)

g, — TRANSCONDUCTANCE (S)

C — CAPACITANCE (pF)

FIGURE 1: Typlcal Output Characteristics
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FIGURE 3: Typical Transconductance
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FIGURE 5: Typical Capacitance
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FIGURE 2: Typlcal Transfer Characteristics
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FIGURE 4: Typical On-Resistance
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FIGURE 6: Typical Gate Charge
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PERFORMANCE CURVES (25°C Unless otherwise noted)

FIGURE 7: On-Resistance vs. Junction Temperature

Siliconix
incorporated

FIGURE 8: Typical Source-Drain Diode

- Forward Voltage
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FIGURE 9: Maximum Drain Current FIGURE 10: Safe Operating Area
15.0 vs. Case Temperature 200
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1Operatlon in this area may be limited by DS (on)
FIGURE 11: Normalized Effective Transient Thermal Impedance, Junction-to-Case
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