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ABSTRACT

This thesis presents The 3 — Dimensional Coordinate Finder. The Finder Coordinate the
Spherical shape using a computer to calculate the number a step of stepping motor. The result a
calculation was processed by the computer in order to control the microcontroller using a serial
port. The finder was operated by programming on the computer from the result experiment. The

worked correctly according to its setting.
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Private Sub Commandl Click()
MSComml.PortOpen = True

MSComml.Output = "11" & Text3.Text 'D1 = Device ; D2 =
Auto

MSComml.Output = "21" & Text4.Text 'D1 = Device ; D2 =
Auto

MSComml.PortOpen = False
End Sub

Private Sub Command2_Click()
MSComml.PortOpen = True

MSComml.Output = "221" 'D1 = Device ; D2 = Manual ; D3
up

MSComml.PortOpen = False

Text2.Text = Text2.Text - 0.0476 'HN L3
End Sub

Private Sub Command3_Click()
MSComml.PortOpen = True

MSComml.Output = "122" 'D1 = Device ; D2 = Manual ; D3
UP

MSComml.PortOpen = False

Textl.Text = Textl.Text - 0.0476 'HH n@
End Sub

Private Sub Command4_ Click()
MSComml.PortOpen = True

MSComml.Output = "121" 'D1 = Device ; D2 = Manual ; D3
UP

MSComml.PortOpen = False

Textl.Text = Textl.Text + 0.0476 'HH nNa@
End Sub

Private Sub Command5_Click()
MSComml.PortOpen = True

MSComml.Output = "222" 'D1 = Device ; D2 = Manual ; D3
UP

MSComml .PortOpen = False

Text2.Text = Text2.Text + 0.0476 'HH L3
End Sub

Private Sub Form_Load ()
Textl.Text 0
Text2.Text 0

End Sub

1]

Private Sub Textl Change ()
On Error GoTo errl
If (Textl.Text <= 360) Then
Text3.Text = Format ((Textl.Text * 10), "0000")
'@ AM NN N1A
Else
MsgBox "fidr 1t i 360 ssa1", vbOKOnly Or vbCritical,
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=

Hé#XIl.H
Text3.Text = "0000"
Textl.Text = "0O"
End If
Exit Sub
errl:
Text3.Text = "0000"
End Sub

Private Sub Text2_ Change ()
On Error GoTo errl
If (Text2.Text <=
Text4.Text =
Else
MsgBox "dwa 4 fidn 1 d1 Au
"éprl."
Text4.Text
Text2.Text
End If
Exit Sub
errl:
Text4 .Text =
End Sub

90) Then

IIOOOOII
IIOII

"0000"

Private Sub Timerl_ Timer ()
Timerl.Enabled = False
End Sub

Format ( (Text2.Text * 11),

"0000")

90 84@1", vbOKOnly Or

‘§2 aM NN N1 A

vbCritical,
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#include <reg52.h>
#include <absacc.h>
#include <intrins.h>
#include <stdio.h>
#include <stdlib.h>

sbit PHO = P1%0;
sbit PH1 = P171;
sbit PH2 = P172;
sbit PH3 = P17°3;
sbit chk = P2%0;
sbit limit= P372;

//unsigned char data
r_state[8]={0x08,0xOc,Ox04,0x06,0x02,0x03,0x01,0x09};
// STATUS WELL

//unsigned char data
l_state[8]={0x09,0x01,0X03,0x02,0x06,0x04,0x00,0x08};
iy STATUS WELL
unsigned char data r state([4]={0x08,0x04,0x02,0x01};
// STATUS WELL
unsigned char data 1_state[4]={Ox01,0x02,0x04,0x08};
1 STATUS WELL

unsigned char tmp,i,state(2],direct,din(5];

void dmsec (unsigned int count)
{ /* Delay mSec */
unsigned char i;
while (count)

for (i=1;1<=228;i++);
count--;

}

[**FxEk* kAR *% MAIN kkkkkkkkkk [

void main (void)
{
unsigned char tmp,i,state([2],direct,din[5];
int step,j;
SCON = 0x52;
TMOD = 0x20;
TH1 = Oxfa;
TR1 = 1;
dmsec (100) ;
// chk=0;
j=0;
for (j=0;limit==1;j++)
{
tmp=P1&0x£0;
Pl=tmp|1l_statel[]j%4];
dmsec (15) ;
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P1=P1|0x0f;
while (1)
{
for (i=0;1i<2;i++)
state[i]=getchar () ;
if (state[0]=='2") //Device
{
if (state[1l]=="1")
{
for(i=0;1i<4;1i++)
din[i] =getchar () ;

din[4]1='\0"';
for(j=0;1limit==1;j++)
{

tmp=P1&0x£0;
Pl=tmp|l_state[j%4];
dmsec (15) ;

}

step=atoi (din) ;

for(j=0;j<step;j++)

{
tmp=P1&0x£f0;
Pl=tmp|r_state[]j%4];
dmsec (30) ;
P1=P1|0x0f;
}
else
{
direct=getchar () ;
if(direct=='1")
Pl=(P1&0xf0) |r_state[j%4];
if (limit==1)
if (direct=='2")
Pl=(P1&0xf0) |1 _state[j%4];
J++;
}
}
else
{
if (statell]=='1")
for(i=0;1i<4;i++)
getchar () ;
else
getchar () ;
}
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#include <reg52.h>
#include <absacc.h>
#include <intrins.h>
#include <stdio.h>
#include <stdlib.h>

sbit PHO = P1%0;
sbit PH1 = P1%1;
sbit PH2 = P1%2;
sbit PH3 = P1"3;
sbit chk = P2%0;
sbit limit= P3%2;

//unsigned char data
r_state[8]={0x08,0x0c,0x04,0x06,0x02,0x03,0x01,0x09};
// STATUS WELL

//unsigned char data
1_state[8]={OXO9,0x01,0x03,0x02,0x06,0x04,0x0c,0x08};
// STATUS WELL
unsigned char data r_state[4]={0x08,0x04,0x02,0x01};
// STATUS WELL
unsigned char data 1_state([4]={0x01,0x02,0x04,0x08};
// STATUS WELL

unsigned char tmp,i,state[2],direct,din[5];
int step,j;

void dmsec (unsigned int count)
{ /* Delay mSec */
unsigned char 1i;
while (count)

{
for (i=1;1<=228;i++);
count--;

}

/********** MAIN **********/

void main (void)

{
SCON = 0x52;
TMOD = 0x20;
TH1 = Oxfa;
TR1 = 1;
dmsec (100) ;
// chk=0;
3=0;
for(j=0;limit==1;j++)
{

tmp=P1&0x£0;
Pl=tmp|l_state[j%4];
dmsec (15) ;

P1=P1|0x0f;




66

while (1)

for(i=0;1i<2;i++)
state [1] =getchar () ;
if (state[0]l=="1")
{
if (state [1]=="1")
{
for(i=0;i<4;1i++)
din[i]=getchar () ;
din[4]1="'\0";
for(i=0;1i<6;i++)
getchar () ;
step=atoi (din) ;
for(j=0;limit==1;j++)
{
tmp=P1&0x£0;
Pl=tmp|l_state[j%4];
dmsec (15) ;
}
for(j=0;j<step;j++)
{
tmp=P1&0x£0;
Pl=tmp|r_state[]j%4];
dmsec (30) ;

P1=P1|0x0f;
else

direct=getchar () ;
if (direct=='1")
Pl=(P1&0x£f0) |r_state[j%4];
if (limit==1)
if (direct=='2")
Pl=(P1&0xf0) |1_state[]j%4];
JH+i

else

if (state[1l]l=='1")
for(i=0;i<4;i++)
getchar () ;
else
getchar () ;
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Philips Semiconductors

80C51 8-bit Flash microcontroller family
16KB/32KB/64KB ISP/IAP Flash with 512B/512B/1KB RAM

DESCRIPTION

The P89C51RB2/RC2/RD2 device contains a non-volatile
16kB/32kB/64kB Flash program memory that is both parallel
programmable and serial In-System and In-Application
Programmable. In-System Programming (ISP) allows the user to
download new code while the microcontroller sits in the application.
In-Application Programming (IAP) means that the microcontroller
fetches new program code and reprograms itself while in the
system. This allows for remote programming over a modem link.

A default serial loader (boot loader) program in ROM allows serial
In-System programming of the Flash memory via the UART without
the need for a loader in the Flash code. For In-Application
Programming, the user program erases and reprograms the Flash
memory by use of standard routines contained in ROM.

This device executes one machine cycle in 6 clock cycles, hence
providing twice the speed of a conventional 80C51. An OTP
configuration bit lets the user select conventional 12 clock timing
if desired.

This device is a Single-Chip 8-Bit Microcontroller manufactured in
advanced CMOS process and is a derivative of the 80C51
microcontroller family. The instruction set is 100% compatible with
the 80C51 instruction set.

The device also has four 8-bit I/O ports, three 16-bit timer/event
counters, a multi-source, four-priority-level, nested interrupt structure,
an enhanced UART and on-chip oscillator and timing circuits.

The added features of the PB9C51RB2/RC2/RD2 makes it a
powerful microcontroller for applications that require pulse width
modulation, high-speed I/O and up/down counting capabilities such
as motor control.

Preliminary specification

P89C51RB2/P89C51RC2/
P89C51RD2

FEATURES
@ 80C51 Central Processing Unit

® On-chip Flash Program Memory with In-System Programming
(ISP) and In-Application Programming (IAP) capability

® Boot ROM contains low level Flash programming routines for
downloading via the UART

® Can be programmed by the end-user application (IAP)
® 6 clocks per machine cycle operation (standard)
® 12 clocks per machine cycle operation (optional)

® Speed up to 20 MHz with 6 clock cycles per machine cycle
(40 MHz equivalent performance); up to 33 MHz with 12 clocks
per machine cycle

® Fully static operation

©® RAM expandable externally to 64 kB
® 4 level priority interrupt

® 7 interrupt sources

® Four 8-bit I/O ports

® Full-duplex enhanced UART

— Framing error detection
— Automatic address recognition

® Power control modes
— Clock can be stopped and resumed
— Idle mode
— Power down mode

® Programmable clock out

® Second DPTR register

® Asynchronous port reset

® | ow EMI (inhibit ALE)

® Programmable Counter Array (PCA)

- PWM
— Capture/compare



Philips Semiconductors

76

Preliminary specification

80C51 8-bit Flash microcontroller family
16KB/32KB/64KB ISP/IAP Flash with 512B/512B/1KB RAM

P89C51RB2/P89C51RC2/
P89C51RD2

ORDERING INFORMATION

PHILIPS
(EXCEPTNORTH | PHILIPS NORTH | MEMORY FREQUENCY (MHz)
TEMPERATURE
AMERICA) AMERICA A VOLTAGE e
PARTORDER | PART ORDER |[FLASH|RAM | RANGE (*C) RANGE | 6CLOCK [ 12CLOCK
NUMBER NUMBER AND PACKAGE MODE MODE
PART MARKING
1 | P9C5IRB2HBA | PBICGTRB2BA | 16 kB |512B | 010 +70, PLCC | 4565V | 01020 MHz | 00 33 MHz | SOT187-2
2 | PBIC5IRB2HBBD | PBIC5TRB2BBD | 16KB | 512B | 0to+70,LQFP | 4.5-55V | 0to 20 MHz | 0 to 33 MHz | SOT389-1
3 | PBICSIRCZHBP | PBICSIRC2BP | 32KB | 512B | 0to+70.PDIP | 4.5-55V | 0to 20 MHz | 0 to 33 MHz | SOT126-1
4 | P8ICSIRC2HBA | P89CSIRC2BA | 32kB | 512B | 010 +70,PLCC | 45-55V | 010 20 MHz | 0 to 33 MHz | SOT187-2
5 | PBSCSIRCZHFA | PBICSIRC2FA | 32KB | 512B | 4010 +85, PLCC | 4.5-55V | 010 20 MHz | 0 to 33 MHz | SOT187-2
6 | PBICSIRC2HBBD | PBIC51RCZBBD | 32 kB | 512B | 010+70,LQFP | 45-55V | 010 20 MHz | 0 to 33 MHz | SOT389-1
7 | PBIC5IRCZHFBD | PICSTRC2FBD | 32KB | 512B | —40to +85 LQFP | 4.5-55V | 0to 20 MHz | 0 to 33 MHz | SOT389-1
8 | PBICSIRD2HBP | PB9CSTRD2ZBP | 64KB | 1kB | 0to+70, PDIP | 45-55V | 01020 MHz | 0 to 33 MHz | SOT129-1
9 | PBICS1RD2HBA | PBIC5IRDZBA | 64KkB | 1kB | 010+70,PLCC | 45-55V | 01020 MHz | 0 to 33 MHz | SOT187-2
10 | P89C51RD2HBBD | PBIC51RD2BBD | 64kB | 1kB | 01to+70,LQFP | 4.5-55V | 010 20 MHz | 0 to 33 MHz | SOT389-1
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80C51 8-bit Flash microcontroller family P89C51RB2/P89C51RC2/
16KB/32KB/64KB ISP/IAP Flash with 512B/512B/1KB RAM P89C51RD2

BLOCK DIAGRAM

P0.0-PO.7 P2.0-P2.7
i" ___________________________ q
| PORT 2 !
DRIVERS |
. |
Vss | \} |
L1 [mm e M |
|
D T |
I L
1 I i { I
| |
| l [
SZ AV PROGRAM |1
{ r TMPLI I ™P1 I AECRTeR A l
l |
|
| Al K= BUFFER ()::> ‘
I SFRs =
‘ TIMERS PC
| o W |
| 75 s 1116 I
: TR K| |
|
= i |
ALl TIMIN 5 b N7 DPTR'S
EAVee comail_ éé — weriple K= |
RST: Z/x U :
loma l
| OSCILLATOR I I
|
| |
LA | xTaL2 G G G L PO N A —
Enj P1.0-P17 P3.0-P3.7
l: SU01065
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80C51 8-bit Flash microcontroller family
16KB/32KB/64KB ISP/IAP Flash with 512B/512B/1KB RAM

P89C51RB2/P89C51RC2/

P89C51RD2

LOGIC SYMBOL

Plastic Leaded Chip Carrier

<

cC SS
\ XTAL1 Samd
i I 2 5
e ADDRESS AND
<% <> DATABUS
<+—>»| C <>
)I > <> <>
L7 xra2 > <>
= <«—>] «— T2
> «— T2EX
RST —» :w: o
EAVpp 3| - 5
PSEN «— «—>| =
1) ALE/PROG<—»| i
Z <—>
G| RxD—> =y <>
5| 0e— |[—p| <> 5
S|W0— , | —> (¥ Sy
WINTT—> — | —> > _
% T0—> E1—> Dilig 8_’ ADDRESS BUS
S| M—& [—> <> >
Z| MRe— |—> >
Q RD<— = [<—>|
[}
SU01302
PINNING
Plastic Dual In-Line Package
[N
T2P1.07] [40] Vee
T2EXP1.1[2] 39] Po.0/ADO
EciP12[3] 38] Po.1/AD1
cexoiP1.3[4] [37] Po.2/AD2
CEX1P14[5 [36] P0.3/AD3
CEX2/P1.5[ 6] [35] Po.4/AD4
CEX3/P1.6[7] [34] Po.5iADS
CEX4/P1.7[ 8] [33) Po.6/ADG
RsT[9] 32 Po.7/A07
RxD/P3.0[10] .3?.’?55 [31] EANVep
T«DP3.1[11] PACKAGE [50] ALE/PROG
NTOP3.2[12] [26] PSEN
TNTTP3.3[13] 28] P2.7iA15
ToP3.4[14] 27] P2.6iA14
T1P3.5[15] [26] P2.51A13
WR/P3.6[ 16| [25] P2.4/a12
ROP3.7[17] [24] P2.3/A11

XTAL2 18]

xTAL1 [19]

&)
7

Vss @

&l

P2.2/A10
P2.1/A9
P2.0/A8

SuU00021

6 1 40
¥ 2 39
Lce
17 [ 120
18 28
Pin  Function Pin  Function Pin  Function
1 NIC* 16 P3.4/T0 31 P2.7/A15
2 P1LOM2 17 P35M1 32 PSEN
3 PLAM2EX 18 P36MR 33 ALEPROG
4 P1.2ECI 19  P3.7RD 34 NIC*
5  P1.3/CEX0 20 XTAL2 35 EANpp
6 P1.4ICEX1 21 XTAL1 36  P0.7/AD7
7 P15ICEX2 22 Vss 37 P0.6/AD6
8  P1.6/CEX3 23 NIC' 38 P0.5/ADS
9  P1.7/CEX4 24 P2.0/A8 39 P0.4/AD4
10 RST 25 P2.1/A9 40 P0.3/AD3
1 P3.0/RxD 26 P2.2/A10 41 P0.2/AD2
12 NIC” 27 P23AN 42 PO.VAD1
13 P3.1TxD 28 P24/A12 43 P0.0/ADO
14 P3.2/NTO 29 P25/A13 44 Vee
15 P3.3INTT 30 P2.6/A14
“NO INTERNAL CONNECTION SU00023
Plastic Quad Flat Pack
Pin  Function Pin  Function Pin  Function
1 P15/CEX2 16 Vss 31 P0.6/ADS
2 P1.6/CEX3 17 NIC* 32 P0.5/ADS
3 PL7ICEX4 18 P2.0/A8 33 P0.4/AD4
4 RST 19 P21/A9 34 P0.3/AD3
5  P3.0/RxD 20 P22A10 35  P0.2/AD2
6 NIC* 21 P23AN 36 P0.1/AD1
7 P3.4/TxD 22 P24/A12 37 P0.0/ADO
8  P3.2/NTO 23 P25IAM13 38 Ve
9 P33NTT 24 P2.6/A14 39 NIC*
10 P3.4/T0 25  P27IA15 40  P1.0M2
1 P35M1 26 PSEN 41 PLAM2EX
12 P36MWR 27 ALE/PROG 42 P1.2/ECI
13 P3.7RD 28 NIC* 43 P1.3/CEX0
14 XTAL2 29  EANpp 44 P1.4/CEX1
15 XTAL1 30 P0.7/AD7
* NO INTERNAL CONNECTION SU01400
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16KB/32KB/64KB ISP/IAP Flash with 512B/512B/1KB RAM P89C51RD2

PIN DESCRIPTIONS
PIN NUMBER

MNEMONIC TYPE NAME AND FUNCTION
PDIP PLCC LQFP

Vss 20 22 16 [ Ground: 0 V reference.

Vee 40 44 38 | Power Supply: This is the power supply voltage for normal, idle, and power-down
operation.

P0.0-0.7 39-32 43-36 37-30 /0 | Port 0: Port O is an open-drain, bidirectional I/O port. Port 0 pins that have 1s
written to them float and can be used as high-impedance inputs. Port 0 is also the
multiplexed low-order address and data bus during accesses to external program
and data memory. In this application, it uses strong internal pull-ups when emitting 1s.

P1.0-P1.7 1-8 2-9 40-44, /O | Port 1: Port 1 is an 8-bit bidirectional I/O port with internal pull-ups on all pins

1-3 except P1.6 and P1.7 which are open drain. Port 1 pins that have 1s written to them

are pulled high by the internal pull-ups and can be used as inputs. As inputs, port 1
pins that are externally pulled low will source current because of the internal
pull-ups. (See DC Electrical Characteristics: ;).
Alternate functions for 89C51RB2/RC2/RD2 Port 1 include:

1 2 40 l]e} T2 (P1.0): Timer/Counter 2 external count input/Clockout (see Programmable

Clock-Out)

2 3 41 | T2EX (P1.1): Timer/Counter 2 Reload/Capture/Direction Control

3 4 42 | ECI (P1.2): External Clock Input to the PCA

4 5 43 l{e} CEXO0 (P1.3): Capture/Compare External I/O for PCA module 0

5 6 44 lfe] CEX1 (P1.4): Capture/Compare External IO for PCA module 1

6 7 1 lfe} CEX2 (P1.5): Capture/Compare External I/O for PCA module 2

7 8 2 l{e} CEX3 (P1.6): Capture/Compare External IO for PCA module 3

8 9 3 l]e] CEX4 (P1.7): Capture/Compare External I/O for PCA module 4

P2.0-P2.7 21-28 24-31 18-25 /O | Port 2: Port 2 is an 8-bit bidirectional I/O port with internal pull-ups. Port 2 pins that
have 1s written to them are pulled high by the internal pull-ups and can be used as
inputs. As inputs, port 2 pins that are externally being pulled low will source current
because of the internal pull-ups. (See DC Electrical Characteristics: j.). Port 2
emits the high-order address byte during fetches from external program memory
and during accesses to external data memory that use 16-bit addresses (MOVX
@DPTR). In this application, it uses strong internal pull-ups when emitting 1s.
During accesses to external data memory that use 8-bit addresses (MOV @Ri),

port 2 emits the contents of the P2 special function register.

P2.7 must be a “I” to program and erase the device.

P3.0-P3.7 10-17 11, 5,7-13 /O | Port 3: Port 3 is an 8-bit bidirectional I/O port with internal pull-ups. Port 3 pins that
13-19 have 1s written to them are pulled high by the internal pull-ups and can be used as
inputs. As inputs, port 3 pins that are externally being pulled low will source current
because of the pull-ups. (See DC Electrical Characteristics: 1) ). Port 3 also serves
the special features of the 89C51RB2/RC2/RD2, as listed below:

10 1 5 | RxD (P3.0): Serial input port
1 13 7 o TxD (P3.1): Serial output port
12 14 8 1 INTO (P3.2): External interrupt
13 15 9 | INTT (P3.3): External interrupt
14 16 10 I TO0 (P3.4): Timer 0 external input
15 17 11 | T1 (P3.5): Timer 1 external input
16 18 12 o WR (P3.6): External data memory write strobe
17 19 13 (o] RD (P3.7): External data memory read strobe
RST 9 10 4 | Reset: A high on this pin for two machine cycles while the oscillator is running,

resets the device. An internal resistor to Vgg permits a power-on reset using only
an external capacitor to V.

ALE 30 33 27 O | Address Latch Enable: Output pulse for latching the low byte of the address
during an access to external memory. In normal operation, ALE is emitted twice
every machine cycle, and can be used for external timing or clocking. Note that one
ALE pulse is skipped during each access to external data memory. ALE can be
disabled by setting SFR auxiliary.0. With this bit set, ALE will be active only during a
MOVX instruction.
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PIN NUMBER
MNEMONIC TYPE NAME AND FUNCTION
PDIP PLCC LQFP
PSEN 29 32 26 6] Program Store Enable: The read strobe to external program memory. When

executing code from the external program memory, PSEN is activated twice each
machine cycle, except that two PSEN activations are skipped during each access
to external data memory. PSEN is not activated during fetches from internal
program memory.

EANpp 31 35 29 ! External Access Enable/Programming Supply Voltage: EA must be externally
held low to enable the device to fetch code from external program memory
locations. If EAis held high, the device executes from internal program memory.
The value on the EA pin is latched when RST is released and any subsequent
changes have no effect. This pin also receives the programming supply voltage
(Vpp) during Flash programming.

XTAL1 19 21 15 | Crystal 1: Input to the inverting oscillator amplifier and input to the internal clock
generator circuits.

XTAL2 18 20 14 (¢] Crystal 2: Output from the inverting oscillator amplifier.

NOTE:
To avoid “latch-up” effect at power-on, the voltage on any pin (other than Vpp) must not be higher than Vg + 0.5 V or less than Vgg — 0.5 V.
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80C51 8-bit Flash microcontroller family
16KB/32KB/64KB ISP/IAP Flash with 512B/512B/1KB RAM

P89C51RB2/P89C51RC2/
P89C51RD2

Table 1. Special Function Registers
DIRECT BIT ADDRESS, SYMBOL, OR ALTERNATIVE PORT FUNCTION RESET
SYMBOL DESCRIPTION
ADDRESS | 1sp LSB VALUE
Acct Accumulator EOH E7 E6 ES E4 E3 E2 E1 EO | OOH
AUXR# Auxiliary 8EH - - - - - - EXTRAM AO Xxxxxx00B
AUXR1# | Auxiliary 1 A2H - - |ewsoor | _ GF2 0 - DPS | xxxxxxx0B
B* B register FOH F7 F6 F5 F4 F3 F2 F1 FO | OOH
CCAPOH# | Module 0 Capture High FAH XXXXXXXXB
CCAP1H# | Module 1 Capture High FBH XXxxxxxxB
CCAP2H# | Module 2 Capture High FCH XXXXXXXXB
CCAP3H# | Module 3 Capture High FDH XXXXXXXXB
CCAP4H# | Module 4 Capture High FEH XXXXXXXXB
CCAPOL# | Module 0 Capture Low EAH XXXXXXXXB
CCAP1L# | Module 1 Capture Low EBH XXXXXXXXB
CCAP2L# | Module 2 Capture Low ECH XXXXXXXXB
CCAP3L# | Module 3 Capture Low EDH XXXXXXXXB
CCAP4L# | Module 4 Capture Low EEH XXXXXXxxB
CCAPMO# | Module 0 Mode DAH - [Eecom [ capp [ cAPN | MAT | TOG | PWM | ECCF | x00000008
CCAPM1# | Module 1 Mode DBH - |ecom | capp | cAPN | MAT | TOG | PwM | ECCF | x00000008
CCAPM2# | Module 2 Mode DCH - | Eecom | capp [ capn | MAT | TOG | PWM | ECCF | x0000000B
CCAPM3# | Module 3 Mode DDH - | Ecom | capp [ caPN | MAT | TOG | PWM | ECCF | x0000000B
CCAPM4# | Module 4 Mode DEH - |Eecom | capp | caPn | mMAT | TOG | Pwm | ECCF [ x00000008
DF DE DD DC DB DA D9 D8
CCON*# | PCA Counter Control | D8H cf | crR ] - TJccra ] cors Jcorz [ corFt | ccFo | 00x000008
CH# PCA Counter High FOH O00H
CL# PCA Counter Low ESH 00H
CMOD# | PCA Counter Mode poH [coL Jwote [ - [ - T - [cps1] cpso [ ECF | 00xxx000B
DPTR: Data Pointer (2 bytes)
DPH Data Pointer High 83H 00H
DPL Data Pointer Low 82H 00H
AF AE AD AC AB AA A9 A8
IE* Interrupt Enable 0 ABH Er | Ec Jer2 [ es | emt JExa | ETo | Ex0 | ooH
BF BE BD BC BB BA B9 B8
IP* Interrupt Priority B8H - [ pepc Jer2 ] ps | pr1 | Pxt [ PTO | Pxo | xo0000008
B7 B6 B5 B4 B3 B2 B1 BO
IPH# Interrupt Priority High | B7H - | ppcH | PT2H | PsH | PTiH | Px1H | PTOH | PXOH | x0000000B
87 86 85 84 83 82 81 80
PO* Port 0 soH | Ap7 | AD6 | AD5s | Aap4 | AD3 | AD2 | AD1 | ADo | FFH
97 96 95 94 93 92 91 90
P1* Port 1 9oH | cEx4 | cexs | cEx2 | cext [ cexo | Ect | TeEX | T2 | FFH
A7 A6 A5 A4 A3 A2 A1 A0
p2* Port 2 aoH [ AD1s | AD14 | AD13 | aD12 | AD11 [ AD10 | ADe | aDs | FrH
B7 B6 B5 B4 B3 B2 B1 BO
p3* Port 3 BH [ RO | WR [ 71 [ 10 [ wri [ R0 ] ™0 [ reD | FFH
PCON#! | Power Control a7H | smomi [smobo | - [ poF | oF1 | Gro | pD | oL | ooxxoo08
* SFRs are bit addressable.
# SFRs are modified from or added to the 80C51 SFRs.
— Reserved bits.
1. Reset value depends on reset source.
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Preliminary specification

80C51 8-bit Flash microcontroller family
16KB/32KB/64KB ISP/IAP Flash with 512B/512B/1KB RAM

P89C51RB2/P89C51RC2/

P89C51RD2

Table 1. Special Function Registers (Continued)
DIRECT BIT ADDRESS, SYMBOL, OR ALTERNATIVE PORT FUNCTION RESET
SYMBOL DESCRIPTION ADDRESS | msB LSB VALUE
D7 D6 D5 D4 D3 D2 D1 Do
PSW* [ Program StatusWord | DoH [ cy [ Ac [ Fo [ rst | Rso | ov [ F1 P | oooooooos
RCAP2H# | Timer 2 Capture High CBH 00H
RCAP2L# | Timer 2 Capture Low CAH 00H
SADDR# | Slave Address ASH 00H
SADEN# | Slave Address Mask B9H 00H
SBUF Serial Data Buffer 99H XXXXXXXXB
9F 9E 9D 9C 9B 9A 99 98
SCON* | Serial Control 98H [smore] sm1 | sm2 JREN | TB8 [ RES | T Rl | ooH
SP Stack Pointer 81H 07H
8F 8E 8D 8C 8B 8A 89 88
TCON* [ Timer Control ggd | TF1 | TR1 | TFo [ TRo | 1ET | w1 | €0 | 1m0 |ooH
CF CE cD cc CB CA C9 c8
T2CON* | Timer 2 Control C8H TF2 EXF2 RCLK | TCLK | EXEN2 | TR2 C/T2 | CP/RLZ | 0OH
T2MOD# | Timer 2 Mode Control C9H - - - - - - T20E | DCEN | xxxxxx00B
THO Timer High 0 8CH 00H
TH1 Timer High 1 8DH 00H
TH2# Timer High 2 CDH 00H
TLO Timer Low 0 8AH 00H
TL1 Timer Low 1 8BH 00H
TL2# Timer Low 2 CCH 00H
TMOD Timer Mode 89H GATE ciT M1 Mo GATE c/T M1 Mo 00H
WDTRST | Watchdog Timer Reset A6H
* SFRs are bit addressable.
# SFRs are modified from or added to the 80C51 SFRs.
- Reserved bits.
OSCILLATOR CHARACTERISTICS RESET

XTAL1 and XTAL2 are the input and output, respectively, of an
inverting amplifier. The pins can be configured for use as an

on-chip oscillator.

To drive the device from an external clock source, XTAL1 should be
driven while XTAL2 is left unconnected. Minimum and maximum
high and low times specified in the data sheet must be observed.

This device is configured at the factory to operate using 6 clock
periods per machine cycle, referred to in this datasheet as “6 clock
mode”. (This yields performance equivalent to twice that of standard
80C51 family devices). It may be optionally configured on
commercially-available EPROM programming equipment to operate
at 12 clocks per machine cycle, referred to in this datasheet as

“12 clock mode”. Once 12 clock mode has been configured, it
cannot be changed back to 6 clock mode.

A reset is accomplished by holding the RST pin high for at least two
machine cycles (12 oscillator periods in 6 clock mode, or 24 oscillator
periods in 12 clock mode), while the oscillator is running. To ensure a
good power-on reset, the RST pin must be high long enough to allow
the oscillator time to start up (normally a few milliseconds) plus two
machine cycles. At power-on, the voltage on V¢c and RST must
come up at the same time for a proper start-up. Ports 1, 2, and 3 will
asynchronously be driven to their reset condition when a voltage
above V|y4 (min.) is applied to RESET.

The value on the EA pin is latched when RST is deasserted and has
no further effect.
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MAXIMN

+15kV ESD-Protected, +5V RS-232 Transceivers

General Description

The MAX202E-MAX213E, MAX232E/MAX241E line
drivers/receivers are designed for RS-232 and V.28
communications in harsh environments. Each
transmitter output and receiver input is protected
against +15kV electrostatic discharge (ESD) shocks,
without latchup. The various combinations of features
are outlined in the Selection Guide. The drivers and
receivers for all ten devices meet all EIATIA-232E and
CCITT V.28 specifications at data rates up to 120kbps,
when loaded in accordance with the EIA/TIA-232E
specification.

The MAX211E/MAX213E/MAX241E are available in 28-
pin SO packages, as well as a 28-pin SSOP that uses
60% less board space. The MAX202E/MAX232E come
in 16-pin narrow SO, wide SO, and DIP packages. The
MAX203E comes in a 20-pin DIP/SO package, and
needs no external charge-pump capacitors. The
MAX205E comes in a 24-pin wide DIP package. and
also eliminates external charge-pump capacitors. The
MAXZ206E/MAX207E/MAX208E come in 24-pin SO,
SSOP, and narrow DIP packages. The MAX232E/
MAX241E operate with four TpF capacitors, while the
MAX202E/MAX206E/MAX207E/MAX208E/MAX211E/
MAX213E operate with four 0.1uF capacitors, further
reducing cost and board space.

Applications

Notebook, Subnotebook. and Palmtop Computers
Battery-Powered Equipment
Hand-Held Equipment

Ordering Information appears at end of data sheet.

Features

¢ ESD Protection for RS-232 I/O Pins:

*15kV—Human Body Model
+8kV—IEC1000-4-2, Contact Discharge
+15kV—IEC1000-4-2, Air-Gap Discharge

¢ Latchup Free (unlike bipolar equivalents)
¢ Guaranteed 120kbps Data Rate—LapLink™

Compatible

¢ Guaranteed 3V/us Min Slew Rate
¢ Operate from a Single +5V Power Supply

Pin Configurations

TOP VIEW
. <
Cl+ |I E Vee
v [2] [15] 6o

o aamanan [ nov

co[a]  maxoze  fua) RN
Czt E MAX232E % i
v-[5] 1] TN
T200T [7] [10] T2iN
R2in [ <] roout

DIP/SO
Pin Configurations ancl Typical Operating Circuits continued at
end of data sheet.

Selection Guide

par (| Nagieme | eoiiag | Somvelh: | onemas | LoMecien’l mirines
SHUTDOWN CAPACITORS
MAX202E 2 2 0 4 (0.14F) No No
MAX203E 2 2 0 None No No
MAX205E 5 5 0 None Yes Yes
MAX206E 4 3 0 4 (0.1F) Yes Yes
MAX207E 5 3 0 4 (0.1F) No No
MAX208E 4 4 0 4 (0.pF) No No
MAX211E 4 5 o} 4 (0.14F) Yes Yes
MAX213E 4 5 2 4 (0.1F) Yes Yes
MAX232E 2 2 0 4 (14F) No No
MAX241E 4 5 0 4 (TpF) Yes Yes

LapLink is a registered trademark of Traveling Software, Inc.

MAXIM

Maxim Integrated Products 1

For free samples & the latest literature: http://www.maxim-ic.com, or phone 1-800-998-8800
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+15kV ESD-Protected, +5V RS-232 Transceivers

ABSOLUTE MAXIMUM RATINGS

Vee ~0.3Vio +6V 20-Pin SO (derate 10.00mW/ C above +70°C)............800mW

V+ (V\ ( O 3V)to +14V 24-Pin Narrow Plastic DIP

V- -14V o +0.3V (clerate 13.33mW/°C above +70°C) i 1L.OTW
24-Pin Wide Plastic DIP
(derate 14.29mW/°C above +70°C) .. 1.14W
24-Pin SO (derate 11.76mwW/°C above +70°C L G4TmW
24-Pin SSOP (derate 8.00mW/C above +70°C) .........640mW
28-Pin SO (derate 12.50mwW/°C above +70°C) .o W
28-Pin SSOP {derate 9.52mW/°C above +70°C) ... 762mW

Shert-Circuit Duration, T_OUT..... Continuous Operating Temperature F\ange\

Continuous Power Dissipation (TA = +70°C) MAXZ_ E(
16-Pin Plastic DIP (derate 10.53mW/’C above +70°C)....B42mW MAX2_
16-Pin Narrow SO (derate 8. 70mW/C above +70°C) .....696mwW Storage TemperaturP Ranqe =z to +165°C
16-Pin Wide SO {derate 9.52mW/°C above +70°C 762mwW Lead Temperature (soldering, 108€C) ..o +300°C

20-Pin Plastic DIP {derate 11.1TmW/°C above +70°C})...888mW

Stresses h“ycnr' those listed u
operation of the e
absolute maximum rating conditions tor extended pel

Jer A'*woufe Maximum Ratings” may cause permanent damage 1o the device. These are suess ratings only. and functional
s beyond those indlicated in the operational sections of the specifications is not implied. Exposure o
may altect device reliability.

ELECTRICAL CHARACTERISTICS

(Voo = +5V +10% for MAX202E/206E/208E/211E/213E/232E/241E; Voo = +5V 5% for MAX203E/205E/207E: C1-C4 = O.1pF for
MAX202E/206E/207E/208E/211E/213E: C1-C4 = 1uF for MAX232E/241E; Ta = TMIN to Tmax: unless otherwise noted. Typical values
are at Ta = +25°C.)

PARAMETER ] SYMBOL I CONDITIONS MIN TYP MAX |UNITS
DC CHARACTERISTICS
MAX202E/203E 8 16
MAX205E-208E ik 20
Vee Supply Current lce No load. Ta = +25°C MAX211E/213E 14 20 mA
MAX232E 5 10
MAX241E i, 15
MAX205E/206E i 10
Shutdown Supply Current TA = +25°C, Figure 1 MAX211E/241E 1 10 HA
MAX213E 15 50
LOGIC
Input Pull-Up Current T_IN = OV (MAX205E-208E/211E/213E/241E) 15 200 HA
Input Leakage Current T_IN = OV to Voo (MAX202E/203E/232E) +10 HA
Input Threshold Low ViL %ﬁN EgNS(TAaQZ(?)A:ﬁEXZZ%EE)J g 1E/241E) 0.8 \
T_IN 2.0
Input Threshold High VIH EN, SHDN (MAX213E) or EN, SHDN 24 Vv
(MAX205E-208E/211E/241E) .
Qutput Voltage Low VoL s:ﬁf1l(b;TI]T;(&i;g%gﬁ%{éﬁﬁgiﬁ EZ,Z? IE) 0.4 \
Output Yoltage High VOH R_OUT: louT = -1.0mA 3.5 Vee-0.4 Y

EN = Vce, EN = 0V, OV £ RoyTt € Ve,

Output Leakage Current
LIpUL Egkage LU MAX205E-208E/211E/213E/241E outputs disabled

+0.05 =10 HA
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+15kV ESD-Protected, +5V RS-232 Transceivers

(Typical Operating Circuits. Voo = +5V,

VOH, -VOL (V)

8.0

15

10

65

5.5

5.0

Typical Operating Characteristics

Ta = +25°C, unless otherwise noted.}

WAGTA 103

LOAD CAPACITANCE (pF)

MAX232E MAX202E/MAX203E MAX241E
TRANSMITTER OUTPUT VOLTAGE TRANSMITTER OUTPUT VOLTAGE TRANSMITTER OUTPUT VOLTAGE
vs. LOAD CAPACITANCE vs. LOAD CAPACITANCE vs. LOAD CAPACITANCE
. 80 3 80 e
AL TRANSMITTERS LOADED |2 AL TRANSHITI RS LoADED |2 AL TRANSUTTERS LOADED
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| ’ =
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+15kV ESD-Protected, +5V RS-232 Transceivers

Typical Operating Characteristics (continued)

(Typical Operating Circuits, Voo = +5V, Ta = +25°C, unless otherwise noted.)

MAX202E/MAX203E/MAX232E MAX205E-MAX208E MAX205E-MAX208E
TRANSMITTER SLEW RATE TRANSMITTER OUTPUT VOLTAGE TRANSMITTER SLEW RATE
vs. LOAD CAPACITANCE vs. LOAD CAPACITANCE vs. LOAD CAPACITANCE
14 15 o P
ALL TRANSHITTERS LOAGED |2 L 20kbps | |2 S Ver-sasVReoska | 1 1 |3
\ DATA RATE = 120kips |5 y = I ; 1 TRANSMITTER AT FULL DATA RATE £
2N Ry = 3k 50 1 20kbps 16 4 TRANSMITTERS AT 1/8 DATA RATE {2
B \k = 240I i \'\ 7 W
= 10 ‘ w25 T l =
Z = Voo = +4.5Y, Ry = 3KQ 512
= \\\\\ S o |1 TRANSMITTER AT FULL DATA RATE—] ; 10 \\, RISE
g \\ N -stew bat = 4TRANSMITTERS AT 1/8 DATA RATE g L LN
g B | | o
e O N N = 25 T @A 6
\ (=}
WSLLWY I’J\II\\ ™ mkbpg/ﬁl/mu; 4
4 ] 50 = ‘ ~_
.y 3
‘ ‘ ’ B 20kbps |
z 15 | | 0
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
LOAD CAPACITANCE (pF) LOAD CAPACITANCE (pF) LOAD CAPACITANCE (pF)
MAX205E-MAX208E
SUPPLY CURRENT MAX205E-MAX208E
vs. LOAD CAPACITANCE OUTPUT VOLTAGE vs. DATA RATE
50 & 10.0 @
T £
240kbps 3 V4 :
e H 75 g
45 e H i
z // s 50 Vour+
; 40 /I 120kbp: & 25
g P4 /r E % [ Voc- WSV R 30
g 4 /1 B sl 3 o |- TRANSMITTER AT FULL DATA RATE ||
o = A LT = 4 TRANSMITTERS AT 1/8 DATA RATE
- L1 ] |
g ValP e 20Kby g 25
g % L ps —] 5 [
3 1 __-——T—T" 2 50 Vour.
25 Voo = +45V. R = 3k S BT el |
1 TRANSMITTER AT FULL DATA RATE 5 v-
5o LA TRANSHMITTERS AT /6 DATA RATE o
0 1000 2000 3000 4000 5000 "0 30 80 90 120 150 180 210 240

LOAD CAPACITANCE (pF) DATA RATE (kbps)

FLYZXVIWIAZEZXVIN ‘TS LZXVIN-TZ20ZXVIN
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+15kV ESD-Protected, +5V RS-232 Transceivers

Pin Descriptions

MAX202E/MAX232E
o
i NAME FUNCTION
DIP/SO Lcc
1.3 2.4 C1+ C1- Terminals for positive charge-pump capacitor
2 3 V+ +2Vee voltage generated by the charge pump
4,5 5.1 C2+. C2- Terminals for negative charge-pump capacitor
6 8 V- Ve voltage generated by the charge pump
7.14 9,18 T_0UT RS-232 Driver Outputs
813 10,17 R_IN RS-232 Receiver Outputs
9,12 12.15 R_OUT RS-232 Receiver Qutputs
10,11 13,14 T_IN R$-232 Driver Inputs
15 19 GND Ground
16 20 vee +4.5V to +5.5V Supply-Voltage Input
— 1.6.11.16 N.C. No Connect—not internally connected.
MAX203E
]
FIN NAME FUNCTION
DIP SO
12 1,2 T_IN RS-232 Driver Inputs
3,20 3.20 R_CUT RS-232 Receiver Outputs
419 4,19 R_IN RS-232 Receiver Inputs
5.18 5:18 T_OUT RS-232 Transmitter Outputs
6.9 6.9 GND Ground
7 7 vee +4 5V to +5.5V Supply-Voltage Input
8 13 Cl+ Make no connection to this pin.
10,16 11,16 C2- Connect pins together.
12,17 10,17 V- 2Vcc voltage generated by the charge pump. Connect pins together
13 14 C1- Make no connection to this pin.
14 8 V+ +2Vce voltage generated by the charge pump
11,718 12,15 C2+ Connect pins together.
MAX205E
PIN NAME FUNCTION
1-4.19 T_OUT RS-232 Driver Outputs
5,10,13,18. 24 R_IN RS-232 Receiver Inputs
6.9 14.17. 23 R_OUT TTL/CMOS Receiver Outputs. All receivers are inactive in shutdown.
7,8.15,16. 22 T_IN TTUCMOS Driver Inputs. Internal pull-ups to VCC.
11 GND Ground
12 Vee +4.75V 10 +5.25V Supply Voltage
20 EN Receiver Enable—active low
21 SHDN Shutclewn Control—active high
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+15kV ESD-Protected, +5V RS-232 Transceivers

Pin Descriptions (continued)

MAX206E
PIN NAME FUNCTION
1 203124 T_OUT RS-232 Driver Outputs
4.16. 23 R_IN RS-232 Receiver Inputs
5 17.22 R_OUT TTL/CMOS Receiver Outputs. All receivers are inactive in shutcdown.
6.7.18.19 T_IN TTUCMOS Driver Inputs. Internal pull-ups to Vee.
8 GND Ground
9 Voo +4.5V 10 +5.5V Supply Voltage
10,12 Cl+, C1- Terminals for positive charge-pump capacitol
] V+ +2Vee generated by the charge pump
13,14 C2+. C2- Terminals for negative charge-pump capacitor
15 V- -2V generated by the charge pump
20 EN Receiver Enable—active low
21 SHDN Shutdown Control—active high
MAX207E
PIN NAME FUNCTION
1.2.3.20. 24 T_OUT RS-232 Driver Qutputs
4,16, 23 R_IN RS$-232 Receiver Inputs
5. 17,22 R_OUT TTL/CMOS Receiver Outputs. All receivers are inactive in shutdown.
6.7,18.1¢, 21 T_IN TTUCMOS Driver Inputs. Internal pull-ups to Ve,
8 GND Ground
9 Vee +4.75V 1o +5.25V Supply Veltage
10,12 C1+, C1- Terminals for positive charge-pump capacitor
1 V+ +2Vce generated by the charge pump
13,14 C2+. C2- Terminals for negative charge-pump capacitor
15 V- -2V generated by the charge pump
MAX208E
PIN NAME FUNCTION
1.2.20. 24 T_OUT RS-232 Driver Outputs
3.7.:16: 23 R_IN RS-232 Receiver Inputs
4,617, 22 R_OUT TTL/CMOS Receiver Qutputs, All receivers are inactive in shutclown.
518,18, 21 T_IN TTUCMOS Driver Inputs. Internal pull-ups to Ve,
8 GND Ground
9 Vee +4.5Vto +5.5V Supply Veltage
10,12 Cl+, C1- Terminals for positive charge-pump capacitor
iR V+ +2Vee generated by the charge pump
13,14 C2+,C2 Terminals for negative charge-pump capacitor
15 - -2Vee generated by the charge pump

JLYZXVIWIZESXVIN ‘TELZXVIN-IZ0SXYIN
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IRF540, RF1S540SM

Absolute Maximum Ratings T¢ = 25°C, Unless Otherwise Specified

Drain to Source Breakdown Voltage (Note 1)
Drain to Gate Voltage (Rgg = 20kS2) (Note 1)
Continuous Drain Current

Te =100°C
Pulsed Drain Current (Note 3) . .
Gate to Source Voltage
Maximum Power Dissipation
Dissipation Derating Factor
Single Pulse Avalanche Energy Rating (Note 4).
Operating and Storage Temperature
Maximum Temperature for Soldering

Leads at 0.063in (1.6mm) from Case for 10s

Package Body for 10s, See Techbrief 334

IRF540, RF1S540SM

............................. Vps 100
........................... VDGR 100
............................... Ip 28
...lp 20
Iom 110
Ves +20
.............................. Pp 120
................................ 0.8
230

......................... -55to 175
300
260

UNITS

S<rr»r<<

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.

NOTE:
1. Ty=25°C to Ty = 150°C.

Electrical Specifications

Tc= 250C, Unless Otherwise Specified

PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNITS
Drain to Source Breakdown Voltage BVpss |!p =2501A, Vgs = 0V (Figure 10) 100 - - \
Gate to Threshold Voltage VasTH) |Ves= Vs Ip = 2500A 2 - 4 v
Zero Gate Voltage Drain Current Ipss |VDs=95V, Vgs =0V = - 25 A
Vps = 0.8 x Rated BVpss, Vgs =0V, Ty = 150°C - - 250 pA
On-State Drain Current (Note 2) IpoN) | VDs > Ip(on) X rps(oN) Max. Vas = 10V (Figure 7) 28 - - A
Gate to Source Leakage Current lgss |Ves=120V - - 1100 nA
Drain to Source On Resistance (Note 2) ps(oN) | !p =17A, Vgs = 10V (Figures 8, 9) - 0.060 | 0.077 Q
Forward Transconductance (Note 2) Ofs Vps 2 50V, Ip = 17A (Figure 12) 8.7 13 - S
Turn-On Delay Time lgoN) | VDD =50V, Ip = 28A, Rg = 9.1, R = 1.7Q - 15 23 ns
Rise Time t MOSFET Switching Times are i 70 110 ns
Essentially Independent of Operating
Turn-Off Delay Time l4(OFF) | Temperature - 40 60 ns
Fall Time i - 50 83 ns
Total Gate Charge QqroT) |Ves= 10V, Ip = 28A, Vpg = 0.8 x Rated BVpss. - 38 59 nC
(Gate to Source + Gate to Drain) lg(REF) = 1.5mA (Figure 14) Gate Charge s Essentially
Gate o Source Charge Qgs Independent of Operating Temperature B 8 A nC
Gate to Drain “Miller” Charge Qqd - 21 < nC
Input Capacitance Ciss |Vps=25V,Vgg =0V, f=1MHz - 1450 - pF
Output Capacitance Cogs | (Fiaure 11) - 550 - pF
Reverse Transfer Capacitance Crss - 100 - pF
Internal Drain Inductance Lp Measured From the Modified MOSFET Symbol - 3.5 - nH
Contact Screw on Tab To | Showing the Internal
Center of Die Devices Inductances
Measured From the Drain 1° - 4.5 - nH
Lead, 6mm (0.25in) from
Package to Center of Die
Internal Source Inductance Ls Measured From the - 7.5 - nH
Source Lead, 6mm
(0.25in) From Header to
Source Bonding Pad
Thermal Resistance Junction to Case ReJc - - 125 | °cw
Thermal Resistance Junction to Ambient| Rgya | Free Air Operation - - 80 o°c/w
Rgja | RF1S540SM Mounted on FR-4 Board with Minimum - - 62 o°ciw
Mounting Pad

42002 Fairchild Semiconductor Corporation

IRF540, RF15540SM Rev. B
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IRF540, RF1S540SM

Typical Performance Curves unless Otherwise Specified (Continued)
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Source to Drain Diode Specifications

PARAMETER SYMBOL TEST CONDITIONS MIN TYP | MAX [UNITS

Continuous Source to Drain Current Isp Modified MOSFET Symbol 5 - - 28 A
Pulse Source to Drain Current lspn | Showing the Integral 5 . 110 A

Reverse P-N Junction
(Note 3) 2

Diode

G
s

Source to Drain Diode Voltage (Note 2) Vsp T,=25°C, Igp = 27A, Vgs = OV (Figure 13) - - 25 \
Reverse Recovery Time ter Ty =25°C, Igp = 28A, digp/dt = 100A/us 70 150 300 ns
Reverse Recovery Charge QgrR Ty =25°C, Igp = 28A, digp/dt = 100A/us 02 1.0 1.9 nuc

NOTES:
2. Pulse test: pulse width < 300us, duty cycle < 2%.
3. Repetitive rating: pulse width limited by maximum junction temperature. See Transient Thermal Impedance curve (Figure 3).
4. Vpp = 25V, starting Ty = 25°C, L = 4401H, Rg =25¢, peak Iag = 28A.

Typical Performance Curves unless Otherwise Specified
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FIGURE 1. NORMALIZED POWER DISSIPATION vs CASE FIGURE 2. MAXIMUM CONTINUOUS DRAIN CURRENT vs
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FIGURE 3. MAXIMUM TRANSIENT THERMAL IMPEDANCE
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Typical Performance Curves uniess Otherwise Specified (Continued)

1.25
Ip = 250uA

0.95 —

0.85

NORMALIZED DRAIN TO SOURCE
BREAKDOWN VOLTAGE

0.75
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Ty, JUNCTION TEMPERATURE °c)

FIGURE 10. NORMALIZED DRAIN TO SOURCE BREAKDOWN
VOLTAGE vs JUNCTION TEMPERATURE
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FIGURE 12. TRANSCONDUCTANCE vs DRAIN CURRENT
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FIGURE 11. CAPACITANCE vs DRAIN TO SOURCE VOLTAGE
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FIGURE 13. SOURCE TO DRAIN DIODE VOLTAGE
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FIGURE 14. GATE TO SOURCE VOLTAGE vs GATE CHARGE
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