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Abstract

The system is targeted for 1 — 2 Kg.loaded belt conveyor. The linear speed can be varied
from 0- 2.4 m/min. The conveyor system is powered by a BLDC motor. The belt length is 0.8
meters and 0.4 meters in width. PWM speed controller is used in this project. Codes were

implemented on both PC ans dsPIC.
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Init Uart()

// Config UART Interrupt Control

ConfigIntUART1(UART RX_INT EN &
UART RX_INT PR2 &
UART TX_INT EN &
UART TX_INT PR3);

// Open UART1 = Mode,Status,Baudrate

// Disable RX Interrupt
/I RX Interrupt Priority = 2
// Disable TX Interrupt

// TX Interrupt Priority = 3

3
' 3| o 3 T =y
Code Juaaud a2idlumsfvua enable port RX TX lTashmsaai lins1d

interrupt Priority fe
OpenUART1 (UART_EN &
Mode)
UART_IDLE STOP &
Mode
UART _ALTRX ALTTX &
UART DIS WAKE &
UART_DIS LOOPBACK &
UART DIS ABAUD &
UART NO PAR 8BIT &

UART 1STOPBIT,

// Enable UART(UART

// Disable UART in IDLE

// Disable Wake-Up

// Disable Loop Back

// Disable Auto Baudrate

// UART = 8 Bit, No Parity

// UART =1 Stop Bit

31

1 2 < 1 o o @ 4 4 2 o
Tudquil swdududmuamshaundnuesmsdemswasaoynsy TnoGudu

15 Enable UART1 (iag¥i1n155ounomnny 1o dsPIC v RF3- TX #agv1 RF2 — RX Lagim

. ' 3 o ° ' < = .. .
A3 Disable A1M3911411U04 loopback ymsinuagiuuudeldiilu 8 4 no priority bit tay

113 Set Stopbit NUssHAgATY
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// Config UART] Status

UART INT TX & /I Select Interrupt After TX Complete

UART TX PIN NORMAL & // Normal U1TX Mode
UART TX ENABLE & // Enable U1TX

UART INT RX BUF FUL & // Flasg Set After RX Complete
UART _ADR DETECT DIS & // Disable Check Address

UART RX OVERRUN CLEAR, 191); // Clear Overrun Flag
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Auans duty cycle 91031 9218

duty cycle = (Ton/Ttotal)*100

If

(0.5/4.2)*100
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91
21871 PDCx = 6¥1024=6144
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uazfmualdnnuddaauPWM Fpwm = 9.5KHZ
Ay Y <3 . A
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=(29491200/9500) -1
=3104

1A 1Aregister PDCx tiaz PTPER 41814784 duty cycle

9N duty cycle = ( PDCx*100)/(PTPER*2) %
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Data Sheet No. PD60147 rev.U

International
TR Rectifier IR2110(1-2)(S)PbFAR2113(-1-2)(S)PbF
HIGH AND LOW SIDE DRIVER

Features Product Summary
® Floating channel designed for bootstrap operation
Fully operational to +500V or +600V VorrseT (IR2110) 500V max.
Tolerant to negative transient voltage (IR2113) 600V max.
dV/dt immune
® Gate drive supply range from 10 to 20V lo+/- 2A [ 2A
® Undervoltage lockout for both channels
® 3.3V logic compatible VouTt 10 - 20V
Separate logic supply range from 3.3V to 20V
Logic and power ground 5V offset ton/off (typ.) 120 & 94 ns
® CMOS Schmitt-triggered inputs with pull-down :
® Cycle by cycle edge-triggered shutdown logic Delay MatChmg (12311%) 12% ns max,
® Matched propagation delay for both channels ( ) ns max.

® Qutputs in phase with inputs Packages

Description

The IR2110/IR2113 are high voltage, high speed power MOSFET and
IGBT drivers with independent high and low side referenced output chan- N
nels. Proprietary HVIC and latch immune CMOS technologies enable ' 16-Lead SOIC

. . . L X I 14-Lead PDIP IR2110S8/IR21138
ruggedized monolithic construction. Logic inputs are compatible with IR2110/IR2143
standard CMOS or LSTTL output, down to 3.3V logic. The output
drivers feature a high pulse current buffer stage designed for minimum
driver cross-conduction. Propagation delays are matched to simplify use in high frequency applications. The
floating channel can be used to drive an N-channel power MOSFET or IGBT in the high side configuration which
operates up to 500 or 600 volts.

Typical Connection up to 500V or 600V
'l
| o @‘ T
Vpp © ¢ Voo Vg T A4
™~
HIN o HIN Vg [—2 ° 1o
SD o SsD — & oLOAD
LINo LIN Voo 1
T |
Ve @ Vss COM g ::Er
Ve — LO
<L
(Refer to Lead Assignments for correct pin configuration). This/These diagram(s) show electrical
connections only. Please refer to our Application Notes and DesignTips for proper circuit board layout.

www.irf.com 1
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IR2110(-1-2)(S)PbF/IR2113(-1-2)(S)PbF o

Absolute Maximum Ratings

Absolute maximum ratings indicate sustained limits beyond which damage to the device may cccur. All voltage param-
eters are absolute voltages referenced to COM. The thermal resistance and power dissipation ratings are measured

under board mounted and still air conditions. Additional information is shown in Figures 28 through 35.

Symbol Definition Min. Max. Units
Vg High side floating supply voltage (IR2110) -0.3 525
(IR2113) -0.3 625
Vg High side floating supply offset voltage Vg-25 Vg + 0.3
VHo High side floating output voltage Vg-0.3 Vg + 0.3
Vee Low side fixed supply voltage -0.3 25
VLo Low side output voltage -0.3 Ve + 0.3 v
Vbp Logic supply voltage -0.3 Vgs + 25
Vss Logic supply offset voltage Vee - 25 Vee + 0.3
VIN Logic input voltage (HIN, LIN & SD) Vgs - 0.3 Vpp + 0.3
dVg/dt Altowable offset supply voltage transient (figure 2) — 50 Vins
Pp Package power dissipation @ Ta < +25°C (14 lead DIP) — 1.6 W
(16 lead SOIC) — 1.25
RTHJA Thermal resistance, junction to ambient (14 fead DIP) —_ 75 .
(16 lead SOIC) — 100 Ccw
Ty Junction temperature — 150
Ts Storage temperature -55 150 °C
Ty Lead temperature (soldering, 10 seconds) — 300

Recommended Operating Conditions
The input/output logic timing diagram is shown in figure 1. For proper operation the device should be used within the
recommended conditions. The Vs and V§§ offset ratings are tested with all supplies biased at 15V differential. Typical
ratings at other bias conditions are shown in figures 36 and 37.

Symbol Definition Min. Max. Units

Vg High side floating supply absolute voltage Vg + 10 Vg + 20

Vg High side floating supply offset voltage (IR2110) Note 1 500

(IR2113) Note 1 600

VHO High side floating output voltage Vs VB
Vce Low side fixed supply voltage 10 20 \%;
Vio Low side output voltage 0 vce
Vpp Logic supply voltage Vgg +3 Vgs + 20
Vss Logic supply offset voltage -5 (Note 2) 5

ViN Logic input voltage (HIN, LIN & SD) Vss VbD

TA Ambient temperature -40 125 °C

Note 1: Logic operational for Vg of -4 to +500V. Logic state held for Vs of -4V to -Vgs. (Please refer to the Design Tip
DT97-3 for more details).
Note 2: When Vpp < 5V, the minimum Vsg offset is limited to -Vpp,

2
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International
TSR Rectifier

Dynamic Electrical Characteristics

Vaeias (Vce. Vis, Vbp) = 15V, CL = 1000 pF, Ta = 25°C and Vgs = COM unless otherwise specified. The dynamic
electrical characteristics are measured using the test circuit shown in Figure 3.

IR2110(-1-2)(S)PbF/IR2113(-1-2)(S)PbF

Symbol Definition Figure | Min. | Typ. |Max. | Units [Test Conditions

ton Turn-on propagation delay 7 —_ 120 | 150 Vg =0V
toff Turn-off propagation delay 8 — 94 125 Vg = 500V/600V
tsd Shutdown propagation delay 9 — 110 | 140 ns Vg = 500V/600V
tr Turn-on rise time 10 — 25 35
t Turn-off fall time 11 _ 17 25
MT Delay matching, HS & LS (IR2110) — — — 10

turn-on/off (IR2113) — — — 20

Static Electrical Characteristics

Valas (Vce, Vas, Vop) = 15V, Ta = 25°C and Vg = COM unless otherwise specified. The VN, VTH and liN parameters
are referenced to Vgg and are applicable to all three logic input leads: HIN, LIN and SD. The Vo and lp parameters are
referenced to COM and are applicable to the respective output leads: HO or LO.

Symbol Definition Figure | Min. | Typ. Max.| Units |Test Conditions
ViH Logic “1” input voltage 12 9.5 — —
ViL Logic “0” input voltage 13 — — 6.0
VoH High level output voltage, Vgias - Vo 14 — —_ 1.2 v lo = 0A
VoL Low level output voltage, Vo 15 — — 0.1 lp =0A
ILK Offset supply leakage current 16 — — 50 \Vg=Vg = 500V/600V
laBs Quiescent Vg supply current 17 — 125 | 230 VIN =0V or Vpp
lacc Quiescent Vgg supply current 18 — 180 | 340 uA VN =0V or Vpp
labb Quiescent Vpp supply current 19 — 15 30 ViN =0V or Vpp
N+ Logic “1” input bias current 20 — 20 40 VIN = VDD
IIN- Logic “0” input bias current 21 — — 1.0 VIN = 0V
Vesuv+ | VBs supply undervoltage positive going 22 7.5 8.6 9.7
threshold
VBSuvV- Vs supply undervoltage negative going 23 7.0 8.2 9.4
threshold
Veouv+ | Ve supply undervoltage positive going 24 7.4 8.5 9.6
threshold \
Veeuy- Ve supply undervoltage negative going 25 7.0 8.2 9.4
threshold
lo+ Qutput high short circuit pulsed current 26 2.0 2.5 — Vo =0V, VIN=VDD
PW<10 ps
lo- Output low short circuit pulsed current 27 2.0 2.5 — A Vo =15V, V|N =0V
PW <10 ys

www.irf.com
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International

TSR Rectifier
Functional Block Diagram

| _________________________________________________ A

| » —4v,
i uv I
DETECT R @ |

LEH\XEU PULSE R : HO
\(EE,\//\/ECLC SHIT E§ |

SHIFT | PULSE “‘| E A
GEN I |
|

‘_Q ?VCC
i
I
Vopo/Vee |

LEVEL LO
SHIFT 7 |
|
|

COM

Lead Definitions

Symbol| Description

Vpb Logic supply

HIN Logic input for high side gate driver output (HO), in phase
sSD Logic input for shutdown

LIN Logic input for low side gate driver output (LO), in phase
Vss Logic ground

VB High side floating supply

HO High side gate drive output

Vs High side floating supply return

Vece Low side supply

LO Low side gate drive output

COM Low side return
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IGR Rectifier

IR2110(-1-2)(S)PbF/IR2113(-1-2)(S)PbF

Lead Assignments
] Ho [7] ] Ho [B]
=] vop vg [€] (o] v [7]
(o] HIN vs [5] [t| vop vs [6]
GT] so 7] 2] HN 1
Oz un vee (3] i3] sp |
[13] vss com [2] 04| uN vee [3]
[i4d] Lo [11 [05] vss com [ 21
M 0] o~ o]l
14 Lead PDIP 16 Lead SOIC (Wide Body)
IR2110/IR2113 IR2110S/IR2113S
[&] HO [ 7] =] HO [7]
[=] vop vg [B] [e] voo ve [B]
[10] HiN vs [5] o] HIN Vs
7] - | |
bz] un vee 13] [2] un vee 3]
03] vss com [2] [i3] vss com [2]
0 ~ o[1] [1] ~ o[
14 Lead PDIP w/o lead 4 14 Lead PDIP w/o leads 4 & 5
IR2110-1/IR2113-1 IR2110-2/IR2113-2
Part Number

www.irf.com




IR2110(-1-2)(S)PbF/IR2113(-1-2)(S)PbF International

TSR Rectifier
Ve =16V HV = 10 to 500V/600V
—T1 10KF6
10 o1 ;
- > 200 +
Tur Tor 1 Joa + 100pF
= = 5 5 & Tur MM 10kF8]
HIN 5 =
10
LIN 4{>—‘ z 40 HO =
—111 1l v l T? >50 Vins
sD L{>_I_ OUTPUT 10KF6
1 MONITOR L
132 )
HO IRF820 <E JL
L0 [

Figure 1, Input/Output Timing Diagram Figure 2. Floating Supply Voltage Transient Test Circuit

Voo =15V
[«]
L—I—- V,
T10 T0.1 I | g_B
L uF L uF 01l L10
=" = 5 3 &6 WFT Te 18V
10 T s
HIN o 1 T 0 (0 to 500V/600V)
sDo 1

10
LN 12 {>_,—1_|__o Lo l_:HF

e

[

Figure 3. Switching Time Test Circuit

Y tsg [«

MT

90%

LO HO
Figure 5. Shutdown Waveform Definitions Figure 6. Delay Matching Waveform Definitions
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International IR2110(-1-2)(S)PbF/IR2113(-1-2)(S)PbF

ISR Rectifier
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Figure 7A. Turn-On Time vs. Temperature Figure 7B. Turn-On Time vs. Vcc/Ves Supply Voltage
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Figure 7C. Turn-On Time vs. VDD Supply Voltage Figure 8A. Turn-Off Time vs. Temperature
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Figure 8B. Turn-Off Time vs. Vcc/Vas Supply Voltage Figure 8C. Turn-Off Time vs. VDD Supply Voltage
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IR2110(-1-2)(S)PbF/IR2113(-1-2)(S)PbF
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Figure 9A, Shutdown Time vs. Temperature
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Figure 9C. Shutdown Time vs. Vbp Supply Voltage
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Figure 10B. Turn-On Rise Time vs. Voltage

International

ISR Rectifier
250 T T
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Max.
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£ 150 e b -
5 = Te=a
— e
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50 .
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Veceives Supply Voltage (V)
Figure 9B. Shutdown Time vs. Vcc/VBs Supply Voltage
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Figure 10A. Turn-On Rise Time vs. Temperature
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Figure 11A. Turn-Off Fall Time vs. Temperature
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TSR Rectifier
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Case Outlines

01-6010
14-Lead PDIP 01-3002 03 (MS-001AC)

- — e - -

14-Lead PDIP wio Lead 4 01-300802 (MS0IAC)
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LEADFREE PART MARKING INFORMATION

Part number— | RYOO(XXX

Date code—|— YWWZ Ig;R |

IR logo
i @ | XXX
Identifier |
Lot Code
? MARKING CODE (Prod mode - 4 digit SPN code)
P Lead Free Released
Non-Lead Free
Released

Assembly site code

ORDER INFORMATION

Part only available Lead Free

14-Lead PDIP IR2110 order IR2110PbF

14-Lead PDIPIR2110-1 order IR2110-1PbF
14-Lead PDIP IR2110-2 order IR2110-2PbF
14-Lead PDIP IR2113 order IR2113PbF

14-Lead PDIP IR2113-1 order IR2113-1PbF
14-Lead PDIP IR2113-2 order IR2113-2PbF
16-Lead SOIC IR2110S order IR2110SPbF
16-Lead SOIC IR2113S order IR2113SPbF

International
TGR Rectifier

IR WORLD HEADQUARTERS: 233 Kansas St., El Segundo, California 90245 Tel: (310) 252-7105
This product has been qualified per industrial level
Data and specifications subject to change without notice 3/23/2005
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Data Sheet March 2000 File Number 4842

33A, 100V, 0.040 Ohm, N-Channel Power MOSFET

Packaging Features
JEDEC TO-220AB + Ultra Low On-Resistance
SOURCE - TDS(ON) = 0.040Q, Vgg = 10V

+ Simulation Models

- Temperature Compensated PSPICE™ and SABER®
Electrical Models

- Spice and SABER® Thermal Impedance Models
- www.intersil.com

FLANGE )
( GE) + Peak Current vs Pulse Width Curve
+ UIS Rating Curve
Symbol Ordering Information
D PART NUMBER PACKAGE BRAND
IRF540N TO-220AB IRF540N
G
S
Absolute Maximum Ratings Tc = 25°C, Unless Otherwise Specified
IRF540N UNITS
Drainto Source Voltage (Note 1). . . .. .. ... Vpss 100 \
Drain to Gate Voltage (Rgg=20kQ) (Note 1) . ......... ... .. ... . ... ... ... VDGR 100 \%
GatetoSourceVoltage . ........ ... ... . . Vas +20 \
Drain Current
Continuous (Tg=25°C, Vgg = 10V) (Figure 2) ...........c.ooiieniiiinn. . Ip 33 A
Continuous (Tg= 100°C, Vgg = 10V) (Figure 2) . ... iiiiiiany Ip 23 A

Pulsed Drain Current . . ... .. ... i Iowm Figure 4
Pulsed Avalanche Rating .......... ... i uis Figures 6, 14, 15
Power Dissipation . ... ... .ot e Pp 120 W

Derate Above 25%C .. ... ot 0.80 wr°c
Operating and Storage Temperature . . ................ ... ... ... ioun.. Ty, TsTG -5510 175 °c
Maximum Temperature for Soldering

Leads at 0.063in (1.6mm) from Casefor10s.. .. ... ... ... ... .. ... . ... T 300 °c

Package Body for 10s, See Techbrief TB334. ... ...... .. ... .. ... ... .. ... .. Tpkg 260 °c

NOTES:
1. Ty = 25°C to 150°C.

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation of the
device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

1 CAUTION: These devices are sensitive to electrostatic discharge. Follow proper ESD Handling Procedures.
SABER® is a Copyright of Analogy Inc. PSPICE® is a registered trademark of MicroSim Corporation.
1-888-INTERSIL or 321-724-7143 | Intersil and Design is a trademark of Intersil Corporation. | Copyright © Intersil Corporation 2000



IRF540N

Electrical Specifications T = 25°C, Unless Otherwise Specified

PARAMETER SYMBOL ‘ TEST CONDITIONS ‘ MIN | TYP \ MAX | UNITS
OFF STATE SPECIFICATIONS
Drain to Source Breakdown Voltage BVpss Ip = 250uA, Vgg = 0V (Figure 11) 100 - - \
Zero Gate Voltage Drain Current Ipss Vpsg =95V, Vgg =0V - - 1 HA
Vpg = 90V, Vgg = 0V, T¢ = 150°C - - 250 LA
Gate to Source Leakage Current lgss Vgg =20V - - +100 nA
ON STATE SPECIFICATIONS
Gate to Source Threshold Voltage VestH) | Vas = Vps. Ip = 250uA (Figure 10) 2 - 4 \%
Drain to Source On Resistance rs(oNy | Ip = 33A, Vgg = 10V (Figure 9) - 0.033 | 0.040 Q
THERMAL SPECIFICATIONS
Thermal Resistance Junction to Case RaJc TO-220 - - 125 | °c/w
Thermal Resistance Junction to Roya - - 62 o°cw
Ambient
SWITCHING SPECIFICATIONS (Vgs = 10V)
Turn-On Time ton Vpp = 50V, Ip = 33A - - 100 ns
Turn-On Delay Time t4(ON) \égg - ;(_)1\2’2 - 9.5 - ns
Rise Time t (Figures 18, 19) - 57 N ns
Turn-Off Delay Time td(OFF) - 40 - ns
Fall Time t - 55 - ns
Turn-Off Time toFF - - 145 ns
GATE CHARGE SPECIFICATIONS
Total Gate Charge Qqromy | Vas =0V to 20V Vpp =50V, - 66 79 nC
Gate Charge at 10V Qg(10) |Vas =0Vto 10V :Z(;:FS;/: omA - 35 2 nC
Threshold Gate Charge Qg(TH) Vgs=0Vto2v (Figures 13, 16, 17) - 2.4 29 nC
Gate to Source Gate Charge Qgs - 54 - nC
Gate to Drain "Miller" Charge Qgd - 13 - nC
CAPACITANCE SPECIFICATIONS
Input Capacitance Ciss Vps =25V, Vgg =0V, - 1220 - pF
Output Capacitance Coss IF=ig1u'\|{|e|-|122) - 295 - pF
Reverse Transfer Capacitance Crss - 100 - pF
Source to Drain Diode Specifications
PARAMETER SYMBOL TEST CONDITIONS MIN TYP | MAX | UNITS
Source to Drain Diode Voltage Vsp Isp = 33A - - 1.25 \
Isp = 17A - - 1.00 v
Reverse Recovery Time ter Igp = 33A, digp/dt = 100A/us - - 112 ns
Reverse Recovered Charge QrRr Isp = 33A, digp/dt = 100A/us - - 400 nC

intersil
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Typical Performance Curves
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Typical Performance Curves (Continued)
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NOTE: Refer to Intersil Application Notes AN9321 and AN9322.
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Typical Performance Curves (Continued)
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Test Circuits and Waveforms
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PSPICE Electrical Model
SUBCKT IRF540N 2 13;  rev 19 July 1999

CA 128 1.95e-9
CB 1514 1.90e-9
CIN 681.12e-9

DBODY 7 5§ DBODYMOD LDRAIN
DBREAK 5 11 DBREAKMOD

DPLCAP
DPLCAP 10 5 DPLCAPMOD o) 5 DRZAIN

i

10

<
EBREAK 117 17 18112.8 ZRSLC1

EDS 14 8 5 81 51 DBREAK
EGS 1386 81 RSLC2 5+
ESG610681 57 ) ESLC "
EVTHRES 621198 1 ~

EVTEMP 206 18 221 50 +

17 DBODY
Esc @) SRORAIN  ppen G‘D A pBO
IT 817 1 EVTHRES

> -

RLDRAIN

19y |21 |

LGATE 1 96.19e-9 GATE RGATE . 75\-| & [l
LSOURCE 3 7 2.18e-9 1 2 ——9 ' MMED

MMED 16 6 8 8 MMEDMOD RLGATE
MSTRO 16 6 8 8 MSTROMOD
MWEAK 16 21 8 8 MWEAKMOD

LSOURCE
CIN 8 SOURCE
3

AAA
YVy

RSOURCE

RBREAK 17 18 RBREAKMOD 1
RDRAIN 50 16 RDRAINMOD 2.00e-2
RGATE 9 201.77

RLDRAIN 25 10

RLGATE 1926

RLSOURCE 37 11

RSLC1 5 51 RSLCMOD 1e-6

RSLC2 550 1e3

RSOURCE 8 7 RSOURCEMOD 6.5e-3
RVTHRES 22 8 RVTHRESMOD 1
RVTEMP 18 18 RVTEMPMOD 1

RLSOURCE

RBREAK

S1A 6 12 13 8 S1AMOD

S1B 13 12 13 8 S1BMOD
S2A 6 15 14 13 S2AMOD
S2B 13 15 14 13 S2BMOD

RVTHRES

VBAT 22 19 DC 1
ESLC 51 50 VALUE={(V(5,51)/ABS(V(5,51))) (PWR(V(5,51)/(1e-6*71),3.5))}

.MODEL DBODYMOD D (IS = 1.20e-12 RS = 4.2e-3 XTi =5 TRS1=1.3e-3 TRS2=8.0e-6 CJO =1.50e-9 TT =7.47e-8 M = 0.63)
.MODEL DBREAKMOD D (RS = 4.2e-1 TRS1 = 8e-4 TRS2 = 3e-6)

.MODEL DPLCAPMOD D (CJO = 1.45e-9 IS = 1e-30 M = 0.82)

.MODEL MMEDMOD NMOS (VTO=3.11KP=51S=1e-30N=10TOX=1L=1uW=1uRG=1.77)
.MODEL MSTROMOD NMOS (VTO =3.57 KP =33.51S=1e-30N=10TOX =1 L=1uW= 1u)

.MODEL MWEAKMOD NMOS (VTO =2.68 KP =0.091S=1e-30N=10TOX=1L=1uW=1uRG=17.7)
.MODEL RBREAKMOD RES (TC1 =1.05e-3 TC2 = -5e-7)

.MODEL RDRAINMOD RES (TC1 = 9.40e-3 TC2 = 2.93e-5)

.MODEL RSLCMOD RES (TC1 = 3.5e-3 TC2 = 2.0e-6)

.MODEL RSOURCEMOD RES (TC1 = 1e-3 TC2 = 1e-6)

.MODEL RVTHRESMOD RES (TC1 = -1.8e-3 TC2 = -8.6e-6)

.MODEL RVTEMPMOD RES (TC1 = -3.0e-3 TC2 =1.5e-7)

.MODEL S1AMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = -6.2 VOFF= -3.1)
.MODEL S1BMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON =-3.1 VOFF=-6.2)
.MODEL S2AMOD VSWITCH (RON = 1e-56 ROFF = 0.1 VON = -1.0 VOFF= 0.5)
.MODEL 82BMOD VSWITCH (RON = 1e-5 ROFF = 0.1 VON = 0.5 VOFF=-1.0)

.ENDS

NOTE: For further discussion of the PSPICE model, consult A New PSPICE Sub-Circuit for the Power MOSFET Featuring Global
Temperature Options; IEEE Power Electronics Specialist Conference Records, 1991, written by William J. Hepp and C. Frank Wheatley.
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IRF540N

SABER Electrical Model

REV 19 July 1999

template IRF540N n2,n1,n3

electrical n2,n1,n3

{

var i iscl

d..mode! dbodymod = (is = 1.20e-12, cjo = 1.50e-9, tt = 7.47e-8, xti = 5, m = 0.63)
d..model dbreakmod = ()

d..model dplcapmod = (cjo = 1.45e-9, is = 1e-30, m = 0.82)

m..model mmedmod = (type=_n, vto = 3.11, kp = 5, is = 1e-30, tox = 1)

m..model mstrongmod = (type=_n, vto = 3.57, kp = 33.5, is = 1e-30, tox = 1)
m..model mweakmod = (type=_n, vto = 2.68, kp = 0.09, is = 1e-30, tox = 1)

sw_vcsp..model s1amod = (ron = 1e-5, roff = 0.1, von = -6.2, voff = -3.1) DPLCAP 5 LDRAIN DRAIN
sw_vcsp..model s1bmod = (ron =1e-5, roff = 0.1, von = -3.1, voff = -6.2) 1} A PA 2
sw_vesp..model s2amod = (ron = 1e-5, roff = 0.1, von = -1.0, voff = 0.5) 10
sw_vesp..mode! s2bmod = (ron = 1e-5, roff = 0.1, von = 0.5, voff = -1.0) SRsLC1 RLDRAIN

51 RDBREAK
CEnE e e et n
€.co ni5 ni14 = 1.90e- RDBODY
c.cinné ng = 1.12e-9 Y iscu

50 DBREAK
d.dbody n7 n71 = model=dbodymod - B3
d.dbreak n72 n11 = model=dbreakmod ESG <§> ;IRDRNN 1 n
d.dpicap n10 n5 = model=dplcapmod +8 EVTHRES T
.. + - |21
iitn8 n17 =1 LGATE EVTEMP L !;‘_‘.MWEAK
GATE RGATE . -1 s o DBODY

Lidrain n2 n5 = 1e-9 1 o—m—fw\,—@ o [iqumED | EBREAK
(Igate n1 ng = 6.19¢-9 9 20 [F— MSTRO
l.Isource N3 n7 = 2.18e-9 RLGATE %

. LSOURCE
m.mmed n16 né n8 n8 = model=mmedmod, I=1u, w=1u 8 AAA 7 SOgRCE
m.mstrong n16 né n8 n8 = model=mstrongmed, I=1u, w=1u RSC;GI'RCE
m.mweak n16 n21 n8 n8 = model=mweakmod, |=1u, w=1u RLSOURCE
res.rbreak n17 n18 =1, tc1 = 1.05e-3, ic2 = -5.0e-7 RBREAK
res.rdbody n71 n5 = 4.2e-3, tc1 = 1.30e-3, 1c2 = 8.0e-6 17 18
res.rdbreak n72 n5 = 4.2e-1, ic1 = 8.0e-4, tc2 = 3.0e-6
res.rdrain n50 n16 = 2.00e-2, tc1 = 8.40e-3, tc2 = 2.93e-5 RVTEMP
res.rgate n9 n20 = 1.77 19
res.rldrain n2 n5 = 10 m Q) .
res.rigate n1 n9 =26 — VBAT
res.rlsource n3 n7 = 11 .
res.rslc1 n5 n51 = 1e-6, tct = 3.5e-3, 1c2 = 2.0e-6
res.rslc2 n5 n50 = 1e3 8 —AAA 22
res.rsource n8 n7 = 6.5e-3, tc1 = 1e-3, tc2 = 1e-6 RVTHI;E

res.rvtemp n18 n19 = 1, tc1 =-3.0e-3, tc2 = 1.5e-7
res.rvthres n22 n8 = 1, tc1 = -1.8e-3, tc2 = -8.6e-6

spe.ebreak n11 n7 n17 n18=112.8
spe.edsn14 n8 n5n8 =1
spe.egsn13 n8né n8 = 1
spe.esgn6é ni0néng8 =1
spe.evtemp n20 N6 n18 n22 =1
spe.evthres né n21 n19n8 =1

sw_vcsp.sia n6é n12 n13 n8 = model=stamod
sw_vcsp.s1b n13 n12 n13 n8 = model=s1bmod
sw_vcsp.s2a n6 n15 n14 n13 = model=s2amod
sw_vcsp.s2b n13 n15 n14 n13 = model=s2bmod

v.vbat n22 n19 = dc=1

equations {

i (n51->n50) +=iscl

iscl: v(n51,n50) = ((v(n5,n51)/(1e-9+abs(v(n5,n51))))*((abs(v(n5,n51)*1e6/71))** 3.5))
}

}
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IRF540N

SPICE Thermal Model

JUNCTION
REV 26 July 1999 th

IRF540NT

CTHERM1 th 6 2.60e-3
CTHERM2 6 5 8.85e-3
CTHERMS3 5 4 7.60e-3
CTHERM4 4 3 7.65e-3
CTHERMS 3 2 1.22e-2
CTHERMSG 2 tl 8.70e-2 6

RTHERM1 T CTHERM1

AAA

RTHERM1 th 6 9.00e-3

RTHERM2 6 5 1.80e-2 RTHERM2
RTHERMS3 5 4 9.15e-2

RTHERM4 4 3 2.43e-1

RTHERMS 3 2 3.10e-1

RTHERMSG 2 tl 3.21e-1 5

AAA
Yvy

T—' CTHERM2

SABER Thermal Model RTHERMS3
SABER thermal mode! IRF540NT

template thermal_model th 1l
thermal_c th, ti

vyy
[
1

= CTHERM3

A A A

{

ctherm.ctherm1 th 6 = 2.60e-3 J_
ctherm.ctherm2 6 5 = 8.85e-3 RTHERM4 :E =  CTHERM4
ctherm.ctherm3 5 4 = 7.60e-3 7
ctherm.ctherm4 4 3 = 7.65e-3
ctherm.ctherm5 3 2 = 1.22e-2
ctherm.ctherm6 2 tl = 8.70e-2 3

rtherm.rtherm1 th 6 = 9.00e-3

rtherm.rtherm2 6 5 = 1.80e-2 RTHERM5
rtherm.rtherm3 5 4 = 9.15e-2

rtherm.rtherm4 4 3 = 2.43e-1

rtherm.rtherm5 3 2 = 3.10e-1

rtherm.rtherm6 2 tl = 3.21e-1 2

}

= CTHERMS

AAA
yYvyy
]
1

RTHERMS6 <E = CTHERMS6

AA

tl CASE
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IRF540N

TO-220AB
3 LEAD JEDEC TO-220AB PLASTIC PACKAGE
E > A |
oP «E—»
+\| . ‘_ >| |« A
Q :f{i}7 A _A_
A " ]
D _ (" " \C TERM. 4
Eq—»[]e | &4 —
1 -
|
Tl
* | i
A e
¢ ||
600 1 1
l :\ 1V2V3
| © |- b J1 -
= eq |-

INCHES MILLIMETERS
SYMBOL | MIN MAX MIN MAX | NOTES
A 0170 | 0180 | 432 457 .
Aq 0048 | 0052 | 122 132 R
b 0030 | 0034 | 077 0.86 3,4
by 0045 | 0055 | 115 1.39 2,3
c 0014 | 0019 | 036 048 2,34
0590 | 0610 | 1499 | 15.49 -
D4 - 0.160 R 4.06 -
E 0395 | 0410 | 1004 | 10.41 -
Eq - 0.030 - 076 R
e 0.100 TYP 2.54 TYP 5
e 0.200 BSC 508 BSC 5
Hy 0235 | 0255 | 597 6.47 R
3 0100 | 0110 | 254 279 6
L 0530 | 0550 | 13.47 | 1397 -
Ly 0130 | 0150 | 331 3.81 2
oP 0149 | 0153 | 379 3.88 -
Q 0102 | 0112 | 260 2.84 R
NOTES:

1.

o b WN

These dimensions are within aliowable dimensions of Rev. J of
JEDEC TO-220AB outline dated 3-24-87.

. Lead dimension and finish uncontrolled in L.

. Lead dimension (without solder).

. Add typically 0.002 inches (0.05mm) for solder coating.

. Position of lead to be measured 0.250 inches (6.35mm) from bot-

tom of dimension D.

. Position of lead to be measured 0.100 inches (2.54mm) from bot-

tom of dimension D.

. Controlling dimension: Inch.
. Revision 2 dated 7-97.

All Intersil semiconductor products are manufactured, assembled and tested under ISO9000 quality systems certification.

Intersil semiconductor products are sold by description only. Intersil Corporation reserves the right to make changes in circuit design and/or specifications at any time with-
out notice. Accordingly, the reader is cautioned to verify that data sheets are current before placing orders. Information furnished by Intersil is believed fo be accurate and
reliable. However, no responsibility is assumed by Intersil or its subsidiaries for its use; nor for any infringements of patents or other rights of third parties which may result
from its use. No license is granted by implication or otherwise under any patent or patent rights of Intersil or its subsidiaries.

For information regarding Intersil Corporation and its products, see web site www.intersil.com
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