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Standard Power MOSFETs

2N6788

File Number 1593

Power MOS Field-Effect Transistors

N-Channel Enhancement-Mode

Power Field-Effect Transistors
6.0A, 100V
ros(on) = 0.30 Q

Features:

= SOA is power-dissipation limited
® Nanosecond swilching speeds

W Linear transfer characteristics

u High input impedance

® Majority carrier device

The 2N6788 is an n-channel enhancement-mode silicon-
gate power field-effect transistors designed for applications
such as switching regulators, switching converters, motor
drivers, relay drivers, and drivers for high-power bipolar
switching transistors requiring high speed and low gate-
drive power. These types can be operated directly from
integrated circuits.

The 2N6788 is supplied in the JEDEC TO-205AF (LOW
PROFILE TO-39) metal package.

Absolute Maximum Ratings

N-CHANNEL ENHANCEMENT MODE

S
92CS-33741

TERMINAL DIAGRAM

TERMINAL DESIGNATION
GATE

ORAIN

SOURCE (CASE)

92€S- 37938

JEDEC TO-20SAF

Pacsmoter 2N8788 Units
_Vls Orain - Source Voltage (D) 100* v
VoGR ain - Gata Voitage iRgg = 20 K1 (D) 1007 v
Ip @ V¢ = 25°C _ Continvous Orain Current €0 A
Ip @ Tc > 100°C  Continuous Drain Current 36* A
[ Puisad Drsin Currsat () ¢ A
[VGs Gate - Sowrce Vohiage 220° v
Is Continuous Saurce Currsnt 60° A
{Body Diode)
[ Puiss Sowce Current (Body Dicdel (3) 24° A
Pp @ Tg = 25°C_ Max Power Dissination 707 (e Fig. 141 W
Unear Derating Factor 0.18* (Ses Fig, 14) W/oC
[T Inductive Current, Clsmped La zi‘oo.m A
i) R S e <
Lead Tempsratwe 00° 10 063 In. {1.6mm) from case for 108 °c

356 — -




Cry

3875081 G E SOLID STATE g1 DEJ 3875081 00LA4LY 3 ru“ T-39-09

Electrical Characteristics @ Tg = 25°C (Unless

Otherwise Specified)

Paramater Min. Typ. Max. | Units Test Conditions
BVQ§§ Drain - Sowrce 8reskdawn Voltage 100° - - v V§§ = 0V, Ip = 025 mA
VGsah) Gete Threshold Votags 20° | = | 40° | V | Vps = Vgs. Ip = LOmA
[] Gate - Sowrce Leakage Forwad - - 100° nA Vgs = 20V, Vps = OV
Igsg __Gite - Source Leakége Raversa = — | 100° | nA | Vgs = -2V, Vpg = OV
Ioss  Zeto Gats Voliage Orain Current = — | 250" | A | Vps = 100V, Vgg = OV
= 1000 | sA | Vpg = BV, Vgg = OV, Tc = 126°C
V0s(on) OvState Votiage @ = —[330° |V | Vgg = 10V, Tp = 60A
Rpgion) Static Drain-Sowce On-State Resistance () — 025 | 030" [] Vgs = 10V, Ip = 36A, Tc = 25°C
- - 054 [ Vgs = 10V, lp = 354 Tc = 125°C
b Vsp Diade Forward Voitage (2) 0.8° - 1.8" v Tg = 20°C, Ig = 6.0, VQQ = 0V
of Forwad Transconductance () Siy | Vpg = §V.lp = 38A
Cis Input Capacitance pF_| Vgs = OV, Vpg = 26V, 1 = 1.0 MHz
Coss Quiput Capacitance pF Sse Ag 10
Cras Reversa Tisnafes Capecitance oF
tgion)  TrOn Dalay Time ns_| Vop ¥ 3V, Ip = 35A, Zg = 500
t Rise Tima ns Sea Fig. 15
igioty  TurnOft Delay Time ns {MOSFET switching times we sssantially indepsndent
[ Fall Tme s of opersing temperatwre.}
SOA™  Safa Operating Aea W | Vpg = 80V, Ip = 250 ma, Ses Fig. 16.
W | Vpg = 33V, Ip = 60A, See Fig. 16

Thermal Reslstance

| Pinge

Junction-to-Case I =

E

Jew]

{ Finja

Junction-to-Ambisnt I -

78

| € W | Fres Ak Operation

Source-Drain Diode Switching Characteristics (Typlcal)

™ Revetse Recovery Time 230 [ o [ ¥y = 160°C, I = 60A, dipich = 100A/us

OpR Revarsa Racoverad Charge 1.2 | #C | Ty = 150°C, Ig = 60A, digich » 100AJus

fon Forwsed Twn-on Time Intringic turn-on time Is negligible. Turn-an speed [s substantlslly controlied by Lg + Lp.
@ 1) » 25°C10150°C. (@ Puise Test. Pulse wicth < 3008, Outy Cycle < 2%, (D Repetilve Rating: Pulse width Emited by

*JEDEC regirterad value

Iy, DAAIN CURRENT (AMPERES)

1 DHAIN CURHENT (AMPERES)
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Fig. 3 — Typical Saturation Characteristics

tp DRAIN CURRENT (AMPERES)

1p, DRAIN CURRENT (AMPERES)

mu.#nclloﬂ tamperature.
See Translent Thermal Impadance Curve (Fig, 5.
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Standard Power MOSFETs
2N6788
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Standard Power MOSFETs

2N6788
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2N6788

Hr
30104
PULSE
GEN.

. NOTES-
1. LHO0E) CASE GROUNDED

2. GAOUNOED CONNECTIONS COMMON TO GROUND PLANE OR 30ARD
3 PULSE WIDTH =3 s, PERIOD = 1 my, ANPLITUOE= 10V,

TEXTAONIX
18
0s¢

le——PULSE WIDTH
VGSion) »10V __
INFUT 0%

10%

VGsioll) OV

INPUT PULSE

INPYT PULSE
RISE TIME

FALL TIME

0, [

ton} ’ t

Vostotty

ouTPUT o 90%
90N

Yostanl i

NOTES

WHEN MEASURING RISE TIME, Vggion) SHALL BE AS SPECIFIED ON THE INFUT

WAVEFORM WHEN MEASURING FALL TIME. Vgg(rr SHALL BF SPECIFIEO ON

THE INFUT WAVEFQRM  THE INPUT TAANSITION AND DRAIN VOLTAGE RE

SPONSE DETECTOA SHALL HAVE MISE AND FALL RESPONSE TIMES SUCH THAT

OOUBLING THESE RESPONSES WILL NOT AFFECT THE RESULTS GREATER

THAN THE PRECISION OF MEASUREMENT. THE CURRENT SHALL BE SUFFI

CIENTLY SMALL SO THAT DOUSLING IT DDES HOT AFFECT TESTS RESULTS

GREATER THAN THE PAECISION OF MEASUREMENT

Fig. 15 — Switching Time Test Circult

BLOCKING
DIGOE 41y

NOTES

1. SET Vg TO THE VALUE SPECIFIEQ UNDER DETAILS USING A 0 13 FULSE
WIOTH WITH A MINIMUM OF ) MINUTE BETWEER PULSES INCREASE Vgs
UNTIL THE SPECIFIED VALUE OF 10 ANO Vg ARE OBTAINED CASE
TEMPEAATURE « 250C

= 1 SELECT RgSUCH THATIgeRge25210 Ve

Fig. 18 — Safe Oparating Area Tust Circuit
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Dimenslonal Outlines and Mounting Hardware -

Dimensional Outlines

JEDEC TO-204AA

EATING INCHES MILLIMETERS
_/SPLANE SYMBOL Uin. | max. | min. | max. | NOTE
A 0250 | 0450 | 64 | 114
1 b 0.038 0.043 0.968 1.092
¢D - 0.875 - 2222
[ 0.420 0.440 10.67 1117
#b o 0205 | 0225 | 521 | 51
-1—- F —_ 0.135 - 342
*0 q L 0.312 - 793 —_
L PP 0.151 0.161 3.84 4.08
q 1.187 BSC 30.15 BSC
3 R - 0.525 - 13.33
L Rq —_ 0.188 - 477
F _.4 | ] 0.655 0.675 16.64 17.14
L_A ] 92CS-37249R1
JEDEC TO-204AE
SEATING INCHES MILLIMETERS
N / LANE prueoL MIN. | MAK. MiN. | wAx | \OTES
A 0.250 0.450 c4 114
o 0.057 0.083 148 1.60
€by 0.141 NOM 3.58 NOM
¢Dy - 0.875 - 22.22
[} 0.420 0.440 10.67 11.17
[— = L 2] 0.205 0.225 §5.21 5.7
¢0 F 0.080 0.135 1.53 3.42
_l_ L 0.440 | 0.480 11.18 1219
¢P 0.151 0.161 3.84 4,08
q 1.187 88C 30.1588C
n N\ R |oses | os2s | 1258 | 1333
£l Ry | 0131 | o188 333 4
e —‘"L . [ 0.655 0.875 16.84 17.14
92C8-37523
JEDEC TO-205AF
s
INCHES MILLIMETERS
mam. MIN. | MAX. MIN. | MAX. NOTES
P 0.200 BSC 5.08 88C 4
A 0.160 0.180 407 457
b 0.018 0.021 041 053 L]
#by 0.018 0.019 041 048 L
¢D 0.340 0370 864 9.39
¢D4 0318 0358 0.01 9.01 2
h 0.009 0.041 023 1.04
TEMPERATURE } 0.028 0.034 072 0.88
Notes: MEARURING POINT k |0020 | o045 074 114 1
1. Dimension k measured from ¢D maximum. L 0.500 0.750 12.70 19.05 5
. ¥ X I . Th
£ g0s shal ooty mor 0010 i Zone - Tnsve | 4| = | aew | = | har | s
3. Detalls of outiine In this zone optional. L {0280 - 6.35 - 5
4. Leads st gauge plane 0.054-0.055 below seating plane shalibe P 0.070 - 178 - 2
within 0.007 radlus of positional tolerance at MMC relative to Q - 0.050 - 127 3
tab at MMC. Device may be measured by direct methods orby a 45° NOMINAL
gauge and gauging procedure described on JEDEC gauge B $0° NOMINAL
drawing G8-1.
8. ¢bz applies betweenLq and L. ¢b appiles betweenLandL 92CS-36248R1
minimum. Dismeter s uncontrolled In Ly and beyond L
minimum.
476 e
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Dimensional Outlines and Mounting Hardware

Dimensional Outlines
JEDEC TO-218AC

e— £ ———> A INCHES MILLIMETERS
e— SYMBOL NOTE
R &1 - e ° MiN, | MAX. | min. | Max. | OTES
L #°
£y —n la- A 165 | 200 | a1e1 | 5.080
N < . — b 040 | 083 | 1016 | 1600
c 053 | 085 | 1348 | 1.651
b _f 1 018 | 030 | 457 | .762
! ! D 485 | 505 | 12319 | 12827
- M Dy ass | 415 | 10033 | 10541
- | | Dy o070 | 020 | 1778 | 2288
f i ! l E 610 | 640 | 15.494 | 16256 | 1
A W ¢ , Ey 305 | 320 | 7747 | 8128
T 1 T f ||J €2 o040 | 080 | 10186 | 1524
T_’_ H BODY MOLDING
. Exm WAy e 205 | 225 | 5207 | 5715
L e A20 | .440 | 10688 | 11.176

1| —™ F_ L 500 610 12.700 | 15.494
Ly - 125 - 3175 2
a oP As7 | 67 | 3988 | 4241
L Q 094 128 2388 3.200
" 92CS-37898R1 R 170 180 | 4.318 | 4.828
Notes: s — | 060 | — | 1524
1: Tab outline optionat within boundarles of dimensions E and R. Y 626 870 15900 | 17.018

2: Lead dimenslons uncontrolled In Ly.

3: Controlling dimensions: inch, 92CS-37698R1
JEDEC TO-220AB
B INCHES MILLIMETERS
lg——F SYmBoL MIN. MAX. MIN. MAX. .
A 0.140 0.190 3.56 4.82
Ay 0.080 0.085 2.03 216
b 0.020 0.045 0.51 .14
by 0.045 0.070 1.14 177
-_— 0.125 _— 3.18
c 0.015 0.025 0.38 0.63
D 0.560 0.625 14,23 15.87
D4 - 0.100 - 254
E 0.380 0.420 9.66 10.68
e 0.080 0.110 229 279
o4 0.180 0.210 4.83 5.33
oy - 0.030 - 0.76
F 0.045 0.055 114 1.39
H 0.230 0.270 5.85 6.85
Hy 0.355 0.370 9.02 9.40
¢ Hy —-— 0.180 — 4,06
J 0.080 0.115 2.04 292
— )-—— ET) 1
TOP VIEW o L 0500 | ose2 | 1210 | 1427
92C8- 34697RI Ly - 0.250 - 6.35
NOTES: Ly 0.400 0.410 10,16 10.41
1. Position of lead to be measured 0.250-0.255 In. oP 0.139 0161 :‘531 ;‘g“
(8.350-8.477 mm) from case. Q 0.100 0120 54 04
92CS-34697R1
477
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Dimenslional Outlines
JEDEC TO-220AC

A INCHES MILLIMETERS

A4 \-—E—’ g - SYMBOL MIN. | MAX. | MIN. | MAK

| —| &y e o ler A 0140 | 0180 | 356 482

4 A 0080 | 0085 | 203 2.18

a SN 4 b 0020 | 0045 | o051 114

T U I ] Ht by 0045 | o070 | 114 177

’ c - 0.125 - 3.18

s | \/ T c 0015 | o025 | o038 0.83

3 . 1w D 0560 | 0625 | 1423 | 15.87

4] & = 1 D4 - 0.100 - 254

E 0380 | 0420 | 966 | 10.66

T e 0180 | 0210 | 483 5.33

ey - 0.030 - 0.76

¢ F 0045 | 0055 | 114 139

H 0230 | o270 | 585 6.85

Hy 0355 | o370 | 9.02 9.40

Hy - 0.160 - 4.08

Hg - 0.600 - | 1528

e . 4 0080 | 0115 | 204 292

e L I e - e

Ly 0400 | o410 | 1016 | 1041

NOTES: ®P 0138 | o6t | 3s31 | 4089

1. Position of lead to be measured 0.250-0.255 In. 9 0100 | 0120 | 254 3.04
(6.350-6.477 mm) from case. 92C8-34830R1

478
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Dimensional Outlines and Mounting Hardware

g__,_, 2 SCREWS, 832

OF377A
MICA INSULATOR

HEAT SINK
(CHASSIS)

DF378F
2NYLON INSULATING

=) =¥  BUSHINGS
— 1. D. = 0,166 in. (4.00 mm)
@,/ SHOULDER DIA. = 0250 in.
{6.40 mm) MAX.,
TAL WASHERS SHOULDER THICKNESS
2ME 20,050 in. (1.27 mm) MAX,

2 LOCK WASHERS(&R

2ex. nuTs D

2SOLDER LUG

2HEX. NUTS

NOTE MAXIMUM TORQUE APPLIED TO MOUNTING
FLANGE IS 12 s 4bs. (0,14 kgt m)

92CS 22553A2

Suggested mounting hardware for JEDEC TO-204AA
(formerly JEDEC TO-3)

INTERLEAD smcmr,/
=165 MIL3 NOM.

METAL WASHER
LOCK WASHER
HEX NUT
SOLDER LUG
HEX NUT

Mounting Hardware
g\—r’ 91-30
2 SCREWS, 6-32

DF238A
MICA INSULATOR

HEAT SINK

DF378F

2 NYLON INSULATING
BUSHINGS

1.D. =0.156 (4.00)
SHOULDER DIA. =0.250
(6.40) MAX.,

SHOULDER THICKNESS
= 0.050 (1.27) MAX.

<)
2 Lock wasHers (&

2 HEX. NUTS ~
1 SOLDER LUG

2 HEX. NUTS

2 METAL WASHERS

szcs-22558R1

Suggested mounting hardware for JEDEC TO-204AE
(formerly JEDEC TO-3)

DFSA7A

MICA INSULATOR

HOLE DIA = 0.088-0093 IN.
224-236 mm)

HEAT SINK
(CHASSIS)

= DF548A
INSULATING SHOULDER WASHER
&a—""1D =0.118N.(300 mm)
SHOULDER Ot =
Q150 IN. 38 (mm} MAX.

9%Cs-39580

Suggested mounting hardware for JEDEC TO-218AC

479
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Dimenslonal Outlines and Mounting Hardware

Mounting Hardware

g—” SCREW, 8:32

NAZ31A
\/ RECTANGULAR METAL

WASHER

DF1038
MICA iNSULATOR

AE A,
//‘V HOLE DIA =0.1450 141 .
(&) {3.68-3.58 mm)
(=)
NP A HEAT SINK

OF378F

INSULATING SHOULDER WASHER
10. =0.156 in. {4 00 mm)

& SHOULDER DIA. =

METAL WASHER @ 0250 1n. 635 {mm} MAX

Lack WASHER (B

HEX NUT @

SOLDER LUG o=

HEX NUT
92¢s-39588

HOTE MAXIMUM TORQUE AFPLIED TO MOUNTING
FLANGE 1S3 Ib (009%ngf m}

Suggasted mounting hardware for JEDEC T0-220AB

480

T=9/-20

g___ SCREW, 6 32
t NR231A
RECTANGULAR METAL
A WASHER

DF1038
MICA INSULATOR
HOLE DIA. = 0.145-0.141 in.

(&) {3.68-3.68 mm)

Y

1)
hd HEAT SINK
[CHASSIS)

DF378F
INSULATING SHOULDER WASHER

(=]

1.D. = 0.156 1, (4.00 mm
& SHOULDER DIA =
METAL WASHER (&) 0250 638 (mm) MAX

Lock wasHeR (S

HEX NUT @

SOLDER LUG
D,
HEX NUT

92Cs-39387

NOTE MAXIMUM TORQUE APPLIED TO MOUNTING
FLANGE (S 8. b 1009 kg! m)

Suggested mounting hardware for JEDEC TO-220AC
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