MANUIN U.
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Y v d d
1. mm‘gaﬂmaﬂymzmmmmﬁ?ammmm TIP29C
COMPLEMENTARY SILICON PLASTIC ~ NPN PNP
POWER TRANSISTORS P
for use In general purpose power amplifier and switching 1P29 TIP30
applications. TIP29A TIP30A
T — Teze TEe
. -
V eeopss™ 40V(Min)- TIP29,TIP30 TiP29C TIP30C
S0V(Min)- TIP28A TIP20A
80V(Min)- TIP29B, TIP30B
100V(Min)-TIP26C, TIP30C 1.0 AMPERE
* Collector-Emitter Saturation Voltage- Vg po=0.7V(MaX)@Ic= 1.0 A e e R
* Current Gain-Bandwidth Product 1,=3.0 MHZ (Min)@ 1c=200 mA "°"“4°_E - ool mvoa_rs
MAXIMUM RATINGS 30 WATTS
Characteristic Symbol| TIP28 | TIP29A | TIP28B | TIP29C | Unit
TIP30 | TIP30A | TIP30B | TIP30C
Collector-Emitter Voltage Vego 40 60 80 100 '
Collector-Base Voltage Vego | 40 60 80 100 | Vv
Emitter-Base Voltage Veso 50 v
Collector Current - Continuous I 1.0 A
- Peak 3.0
Base Current lg 04 A
Total Power Dissipation@T.=25°C| P, 30 w
Derate above 25°C ° 0.24 wre
Operating and Storage Junction T,.Tsr0 °c
Temperature Range <65 to +150
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance Junction to Case | Rojc 4.167 ‘cw
FIGURE -1 POWER DERATING OM 15N T wax
S A | 1488 | 153
B o7 | 10
5 - c | son | es2
N\ o | 1306 | 142
2 < E | 3s7 | 407
NG F 242 | 368
15 < G 112 | 128
\_ H 072 | o6
10 1 4z | 498
g \ J 114 | 138
s = K 220 | 297
é L 033 | 055
0 M 248 | 268
o -] 0 s 100 125 150 0 37 | 3%0
Te . TEMPERATURE("C)
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TIPZ9, TIP20A, TiP28B, TIP28C NPN / TIP30, TIP30A, TIP30B, TIP3UC PNP

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

i Characteristic

Symbol

Min

Unit

[
—t

OFF CHARACTERISTICS

Collector-Emitter Sustaining Voltage(1)  TIP29,TIP30

(le® 30 mA, Ig=0) TIP29A, TIP30A
TIP26B,TIP308
TWP29C, TIP30C

Verows

8833

Collector Cutoff Current
(Veg= 30V, 1g=0)
(Veg=60V, 1g=0)

TIP29,TiP30,TIP29A, TIP30A
“TIP29B,TIP30B,71P29C,TIP3CC

0.3
03

Collector Cutoff Current

(Veg= 40V, Vu=0) TIP29,TIP30
(Vg™ 60V, Vgy=0) TIP28A TIP30A
(Vg™ 80V, Vy® 0) TIP298,TIP308
(V= 100V, V= 0) TIP29C.TIP30C

0.2
0.2
0.2
0.2

Emitter Cutoff Current
(Veg=50V, 1;=0)

10

ON CHARACTERISTICS (1)

DC Current Gain
(lg=02A Veg=4.0V)
(leg*1.0A Vg =40V )

Collector-Emitter Saturation Voltage
(lc * 1.0A Iy =125 mA )

0.7

Base-Emitter On Voltage
(lc =1.0 AV =40V)

13

DYNAMIC CHARACTERISTICS

Current Gain - Bandwidth Product (2)
(lg=200mA V=10V, f=1MHz)

30

Small Signal Current Gain
(1o =200 A, Vg = 10V, f = 1 kHz)

(1) Pulse Test Pulse width = 300 s, Duty Cycle = 2.0%
(2) fy=|hy |" fresy
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TIP29,TIP20A,TIP29B,TIP29C,NPN / TIP30,TIP30A,TIP30B,TIP30C,PNP
A —

FIG-2 TURN-ON TIME
0 T FIGURE 3 - TIME ENT
lellg=1?
°» Tt =
YVt ¥ E
=
Tt
1 Ve » WV
02
: .
< 01 S~ s
u' v,
b a1y CrEnk « 20
rammorsag  ATIOUAEY
i e Ll B L
OLHMD CUINENT LEVELS.

0

10 —

oL

o o1 2 03 o5 o7 10 0 0
e , COLLECTOR CURRENT (AMF) I, COLLECTOR CURRENT (A7)

T, TME fuu}

L 3 There are two limRation on the power handing abiity
T of a transistoraverage junchon temperature and second
broakdown sale opersting ares cures indcate  Io-Ves
i imits of the transistor that must be cbserved for reliable
g-- o Al operation |, the transstor must not be subjectsd to
2

N grester dissipation than cunes. indicate,

s I The data of FIG-6 curve is base on Tupq=150°C; T is
et wvarlable deponding on power level second breakdown
asfm " S ¥ puse limks are vald for duty cycles to 10% provided
T et NN Tapq S1SC°C.AL high case temperatures thormel lmiation
B » |-+ \ will reduce the power thet can be handled to velues less
o than the imtations impased by second breakdoan.
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2. YoyanauanyazveseellaniuFmneiues TLP621

TLP621, TLP621-2, TLP621-4

PROGRAMMABLE CONTROLLER
AC/DC-INPUT MODULE
SOLID STATE RELAY

The TOSHIBA TLP621, -2, and -4 consists of a photo-transistor
optically coupled to a gallium arsenide infrared emitting diode.
The TLP621-2 offers two isolated channels in an eight lead
plastic DIP, which the TLP621-4 provides four isolated channels
in a sixteen plastic DIP.

®  Collector-Emitter Voltage : 55V (Min.)
® Current Transfer Ratio 50% (Min,)
Rank GB 100% (Min.)
PIN CONFIGURATIONS (TOP VIEW)
TLP621 TLP621-2 TLP621-4
10 « g s 1 16
(IS {IN S
2 s 20 7 2( 15
1 : ANODE
2 : CATHODE 30 06 3g Q14
3 : EMITTER ![::<: u:{
4 : COLLECTOR i s 4 s
1,3 : ANODE
2, 4 : CATHODE 50 Q12
5, 7 : EMITTER !L::
8, 8 : COLLECTOR
Jl!
0 10
80 1B
1,3,5,7 :ANODE
2,4,6,8 :CATHODE
9,11,13,15 : EMITTER
10, 12.14 16 : COLLECTOR

Unit in mm

= TLP621
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TOSHIBA 11-5B2

Weight : 0.26g

TLP621-2

— |
=

1%it0em

TOSHIBA 11-10C4

Weight : 0.54g

éc}‘j_’: TLP621-4
%
. 0N _i

%ﬂfﬁl

eszonl
e 9 J» lﬂ,

-
[LE1>1

Iﬂltl‘.&

TOSHIBA 11-20A3

Weight : 1.1g



® Current Transfer Ratio

CURRENT TRANSFER RATIO
CLASSI- (@) (I /1)
TYPR FICATION MARKING OF
. Ip=5mA, Veg=5V, Ta=25°C CLASSIFICATION
1
MIN, MAX.
(None) 50 600 BLANK, Y, Y® G, G", B, B® GB
Rank Y 50 150 Y, Y®
TLP621 Rank GR 100 300 G, G®
Rank BL 200 600 B, B®
Rank GB 100 600 G, G¥, B, B®, GB
TLP621-2 (None) 50 600 BLANK, GR, BL, GB
TLP621-4 | Rank GB 100 600 GR, BL, GB

*1: Ex. Rank GB : TLP621 (GB)

(Note) Application type name for certification test, please use standard product type
name, fe.
TLP621(GB) : TLP621
TLP621-2 (GB) : TLP621-2

MADE IN JAPAN MADE IN THAILAND
UL Recognized E67349 *2 |E152349 2
BSI Approved 6508, 7445 *3 [ 6505, 7445 3
SEMKO Approved |9735090/01 4 p—
*2 UL1577

*3 BS ENB0065 : 1994, BS EN60950 : 1992
*4 ENG60950 (Approved is TLP621 only)



¢ Option (D4) type

VDE Approved : DIN VDE0884/06.92, Certificate No. 68384
Maximum Operating Insulation Voltage : 890Vpg
Highest Permissible Over Voltage : 8000Vpg

(Note) When a VIDE0884 approved type is needed, please disignate the “Option (D4)"

7.62mm pich | 10.16mm pich

standard type | (LF2) type
®  Creepage Distance : 6.4mm (Min.) | 8.0mm (Min)
Clearance : 6.4dmm (Min.) 8.0mm (Min)
Insulation Thickness : 0.4mm(Min) | 0.4mm (Min)

MAXIMUM RATINGS (Ta =25°C)

RATING
CHARACTERISTIC SYMBOL R TLP621-2 UNIT
TLP621-4
Forward Current Ip 60 50 mA
Forward Current Derating alp/°C -0.7(Ta>39°C) | -0.5(Ta=25C) | mA/°C
a Pulse Forward Current Igp 1(1004s pulse, 100pps) A
g Power Dissipation Pp 100 70 mW
Power Dissipation Derating aPp/°C =10 -0.7 mW/°C
Reverse Voltage VR 5 v
Junction Temperature T, 125 °C
Collector-Emitter Voltage VCRO 55 v
2 | Emitter-Collector Voltage VECO 7 v
O [ Collector Current Ic 50 mA
E (Clol(l:ml:‘ower Dissipation o 150 100 W
g T .
a ﬁ"l(]::::’; :’;,:g 2‘;’.3""‘“ Derating | psroc -15 -1.0 mW /°C
Junction Temperature T; 125 °C
Storage Temperature Range Tatg —55~125 °C
Operating Temperature Range Tope —-55~100 ‘C
Lead Soldering Temperature Teol 260 (10s) °C
Total Package Power Dissipation Pr 250 150 mW
1(,;.":’_5 2‘;‘%‘;“‘ Power Dissipation Derating aPp/°C -25 -1.5 mW/°C
Isolation Voltage (Note 1) BVg 5000 (AC, 1min., R.H.= 60%) _Vims

(Note 1) Device considered a two terminal : LED side pins shorted together, and
DETECTOR side pins shorted together.

RECOMMENDED OPERATING CONDITIONS

CHARACTERICTIC SYMBOL | MIN. TYP. | MAX. | UNIT
Supply Voltage Vee B 5 24 A
Forward Current Ip - 16 20 mA
Collector Current Ic — 1 10 mA
Operating Temperature Tope -25 = 85 ‘C




INDIVIDUAL ELECTRICAL CHARACTERISTICS (Ta = 25°C)

CHARACTERISTIC SYMBOL | TEST CONDITION | MIN. | TYP. | MAX. | UNIT
a Forward Voltage Vg Ip=10mA 1.0 1.15 | 13 v
ﬂ Reverse Current Ir VR=5V —_ — 10 | «A

Capacitance Cr V=0, f=1MHz — 30| — | pF

Collector-Emitter -

o | Breakdown Voltage V(BR)CEO| Ic=05mA % | — - v
© | Emitter-Collector

S | Breakdown Voltage V(BR)ECO| TE=0.1mA 1 Bl Bl
ﬂ - —

& | Collector Dark Current IcEO | VCE=24V 101100 | nA
g Veg =24V, Ta=85"C — 2 50 A

Capacitance (Collector P

oo Poeiteen CCE V=0, f=1MHz - 10| — | pF
COUPLED ELECTRICAL CHARACTERISTICS (Ta =25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT

Ip=6mA, VCR=5V 50 | — | 600

Current Transfer Ratio Ig/1p Rank GB 100 — 00 %
Ip=1mA, VOE=04V —_ 60 -

Saturated CTR Ic/TR (saty | ¥ -l T —T—1 %
=2.4mA, Ip=8mA — — 0.4

Collector-Emitter v i F 02 v
Saturation Voltage CE(sat) | Ic=0.2mA, Ip=1mA — - —
Rank GB — — 0.4

ISOLATION CHARACTERISTICS (Ta =25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. |UNIT
Capacitance (Input to Output) Cs Vg=0, f=1MHz — 08| — pF
Isolation Resistance Rg Vg =500V 1102 10| — 1]

AC, 1 minute 5000 - - v
Isolation Voltage BVS | AC, 1 second, in oil — |10000] — | ™
DC, 1 minute, in oil — [10000] — | Vg |
SWITCHING CHARACTERISTICS (Ta = 25°C)
CHARACTERICTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
Rise Time ty — 2 —_
Fall Time i Vee=10V, Ig=2mA - 3 —
Turn-on Time ton RL=10002 — s | — |
Turn-off Time toff - 3 o—
Tu Ti —_ 2 —
P ——— ON__| g1 =19kQ (Fig.1) -
torage Time 'S Vee=5V, Ip=16mA - =
Turn-off Time LtOFF - 25 -
Fig.1 SWITCHING TIME TEST CIRCUIT
1 I I
I o—y v F
F 1 i Vee m v
L Ve VeE | — 4.
— 0.5V

‘ON

tOFF

67
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3. UoNANMANYUT VD IDAWDI5IUDS S6006SL3

TO-92
*TO-220
Isolated
| et §
3-lead
Compak
TO-202
! TO-251
TO-252 V-Pak
D-Pak

General Description

The Teccor line of sensitive SCR semiconductors are half-wave
unidirectional, gate-controlled rectifiers (SCR-thyristor) which
complement Teccor’s line of power SCRs. This group of
packages offers ratings of 0.8 A to 10 A, and 200 V to 600 V with
gate sensitivities of 12 pA to 500 pA. For gate currents in the

10 mA to 50 mA ranges, see “SCRs” section of this catalog.

The TO-220 and TO-92 are electrically isolated where the case
or tab is internally isolated to allow the use of low-cost assembly
and convenient packaging techniques.

Teccor's line of SCRs features glass-passivated junctions to
ensure long-term device reliability and parameter stability.
Teccor's glass offers a rugged, reliable barrier against junction
contamination.

Tape-and-reel packaging is available for the TO-92 package.
Consuit the factory for more information.

Variations of devices covered in this data sheet are available for
custom design applications. Consult the factory for more
information.

=5

Sensitive
SCRs

(0.8 A to 10 A)

Features

RoHS Compliant

Electrically-isolated TO-220 package
High voltage capability — up to 600 V
High surge capability —up to 100 A
Glass-passivated chip

Compak Features

Surface mount package — 0.8 A series

New small-profile three-leaded Compak package
Four gate sensitivities available

Packaged in embossed carrier tape with 2,500
devices per reel

+ Can replace SOT-223
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Part Number Voru & loru &
Isolated Non-solated It VRRM lgT IRRM Vim
[§)] (2) (12) (20)(21) (3)(10)
Q f A
| |-
TYPE ] A
4 | G G
A K A
TO-251 TO-252
TO-220 TO-202 V-Pak D-Pak Amps wAmps
Tc= | Te=

hams) | Irian Vois pAmMPS 25°'C |10c | Vo
See “Package Dimensions” section for vanations, (11) MAX MAX MIN MAX MAX MAX MAX
52006L52 S2006FS21 S2006VS2 52006052 6 3.8 200 200 5 250 16
S4006LS52 S4006FS21 S4006VS52 54006052 6 38 400 200 5 250 16
s SE006LS2 | S6006FS21 | S6006vS2 | 6006052 | 6 | 38 600 200 | 5 | 2% | 18
52006L53 S2006FS31 S2006VS3 52006053 6 3.8 200 500 5 250 16
S4006LS3 S4006FS31 S4006VS3 S4006053 6 38 400 500 5 250 16
S6006LS3 S6006FS31 S6006V 53 56006053 6 3.8 600 500 5 250 16
S2008LS2 S2008F 521 $2008VS2 52008052 8 51 200 200 5 250 16
S4008LS2 S4008FS21 S4008VS2 54008052 B 51 400 200 5 250 16
8A S6008LS2 S6008FS21 S6008V 52 56008052 8 5.1 600 200 5 250 16
$2008LS3 S2008FS31 S2008VS3 52008053 8 5.1 200 500 5 250 16
S4008LS3 S4008FS31 S4008VS3 54008053 8 51 400 500 5 250 16
S6008LS3 S6008FS31 S6008VS3 56008053 8 5.1 600 500 3 250 16
$2010LS2 S2010FS21 $2010VS2 52010052 10 6.4 200 200 5 250 16
54010LS2 S4010FS21 S4010VS2 54010052 10 6.4 400 200 5 250 16
10A S6010LS2 S6010FS21 S6010VS2 56010052 10 6.4 600 200 5 250 16
52010LS3 S2010FS31 S2010VS3 52010053 10 6.4 200 500 5 250 16
S4010LS3 S4010FS31 S4010VS3 54010053 10 6.4 400 500 5 250 16

S6010LS3 S6010FS31 S6010VS3 S60100S3 10 6.4 600 500 5 250 16|

Specific Test Conditions

di/dt — Maximum rate-of-change of on-state current; lr = 50 mA pulse
widh =15 psec with <0.1 ps rise time

dv/dt — Critical rate-of-rise of forward off-state voltage

Ft— RMS surge (non-repetitive) on-stale current for period of 8.3 ms
for fusing

lorm and lrau — Peak off-state current at Vorm and Vism

kst — DC gale trigger current Vip = 6 V dc; Ry = 100 02

lgw — Peak gate current

1 — DC holding current; initial on-state current = 20 mA

Ir — Maximum on-state current

lrsm — Peak one-cycle forward surge current

Paiav) — Average gate power dissipation

Pou — Peak gate power dissipation

ty: — Gate controlled tum-on time gate pulse = 10 mA; minimum
width = 15 pS with rise time <0.1 ps

tq — Circuit commutated tum-off ime

Voru and Vieeu — Repetitive peak off-state forward and reverse voltage

Voru — Peak reverse gate voltage

Var — DC gate trigger valtage; Vo = 6 V dc; R. =100 02

Vyu — Peak on-state voltage

General Notes

*  Teccor 2N5064 and 2N6565 Series devices conform to all JEDEC
registered data. See specifications table on pages E5 - 2 and
E5-3.

+  The case lead temperature (Tc or T.) is measured as shownon
di | outline d s in the “Package Dimensions” section
of this catalog.

* Al measurements (excepl lgr) are made with an external resistor
Rax = 1 k2 unless othenwise noted.

« Al measurements are made at 60 Hz with a resistive load atan
ambient temperature of +25 “C unless othenwise specified.

»  Operating temperature (T,) is -65 *C to +110 °C for EC Series
devices, 65 “C 1o +125 °C for 2N Series devices, -40 °C b
+125 °C for “TCR" Series, and -40 *C 1o +110 °C for al others.

* Storage temperature range (Ts) is 65 °C to +150 °C for TO-82
devices, 40 “C to +150 °C for TO-202 and Compak devices, and
<40 *C 1o +125 *C for all others.

* Lead solder temperature is a maximum of +230 *C for 10 seconds
maximum 21/16" (1.59 mm) from case.
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Vor he lou | Vorm | Pou | Pouv) | hism dvidt dildt ty ty 12t
(4)(12) (22) (5) (19) (" (17) (6) (13) (8) (9)
Voits Volts/pSec
Te= Te= Te=
-40 *C | 25°C ‘ 110°C | mAmps | Amps Voits Watss Watts Amps | Te=110'C | AmpsiuSec | uSec | uSec | Amps?sec

MAX MAX MIN 60/50 Hz TYP TYP MAX
1 0.8 025 [ 1 [ 1 0.1 100/83 10 100 4 50 41
1 0.8 025 6 1 6 1 [X] 100/83 8 100 4 50 41
1 0.8 025 [ 1 [ 1 0.1 100/83 8 100 4 50 4
1 0.8 025 [] 1 6 1 0.1 100/83 10 100 5 45 41
1 0.8 025 8 1 [] 1 0.1 100/83 8 100 5 45 41
1 0.8 025 [] 1 [ 1 0.1 100/83 8 100 5 45 41
1 0.8 025 [ 1 6 1 0.1 100/83 10 100 4 50 41
1 0.8 025 6 1 6 1 0.1 100/83 8 100 4 50 41
1 0.8 025 6 1 6 1 [X] 100/83 8 100 4 50 41
1 0.8 025 8 1 6 1 0.1 100/83 10 100 5 45 41
1 0.8 025 [] 1 6 1 0.1 100/83 [] 100 5 45 41
1 0.8 025 8 1 6 1 [T} 100/83 8 100 5 45 41
1 0.8 025 [ 1 6 1 0.1 100/83 10 100 4 50 41
1 0.8 025 6 1 6 1 0.1 100/83 8 100 4 50 41
1 0.8 025 [] 1 [] 1 0.1 100/83 8 100 4 50 41
1 0.8 025 [] 1 6 1 0.1 100/83 10 100 5 45 41
1 0.8 025 8 1 [ 1 0.1 100/83 8 100 5 45 41
1 0.8 025 8 1 [] 1 0.1 100/83 8 100 5 45 41

4. Yoyanmdnvarzvedlaloaes 1N6519

2,000V - 10,000 V Rectifiers

0.5 A -2.0 A Forward Current

70 ns Recovery Time

1N6513
1N6517

1N6515
1N6519

AXIAL LEADED

HERMETICALLY SEALED
MIL-PRF-19500/575

“e.

JANTX  JANTXV
ELECTRICAL CHARACTERISTICS AND MAXIMUM RATINGS
Part | Working Average Reverse Forward 1 Cyde |Repetiive| Reverse Thermal Junction
Number | Reverse Rectfied Cumrent Vdtage Surge Surge |Recovery Impedance Cap.
Voltage Cumrent @ Vrwm Current | Current Time @sovDC
ip=8.3ms 3) O @ 1kHZ
(Virwm) (lo) (Ir) (V) (Ifsm) (Ifsm) (Trr) i (<)
55°C(1) | 100°C(2)| 25°C | 100°C 25°C 25°C 25°C 25°C | L=000 | L=.125|L=250| 25°C
Volts Amps Amps WA pA | Voits | Amps | Amps Amps ns *CW | 'C/'W | "Cw pF
1NB513 2000 200 1.50 1.0 25 35| 20 100 15 70 3 6 12 25
1NB515 3000 1.50 1.00 1.0 25 | 6.0 15 60 10 70 3 6 12 20
1NB517 5000 1.00 0.50 1.0 25 8.0 1.0 40 8 70 3 6 12 16
1NB519 10000 | 0.50 025 1.0 25 [130| 05 25 - 70 3 6 12 8
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MICROCHIP

PIC18F2458/2553/4458/4553

28/40/44-Pin High-Performance, Enhanced Flash, USB
Microcontrollers with 12-Bit A/D and nanoWatt Technology

Universal Serial Bus Features:

« USB V2.0 Compliant

* Low Speed (1.5 Mb/s) and Full Speed (12 Mb/s)

« Supports Control, Interrupt, Isochronous and Bulk

Transfers

Supports up to 32 Endpoints (16 bidirectional)

1-Kbyte Dual Access RAM for USB

On-Chip USB Transceiver with On-Chip Voltage

Regulator

Interface for Off-Chip USB Transceiver

+ Streaming Parallel Port (SPP) for USB Streaming
Transfers (40/44-pin devices only)

Power-Managed Modes:
Run: CPU On, Peripherals On
Idle: CPU Off, Peripherals On
Sleep: CPU Off, Peripherals Off
Idle mode Currents Down to 5.8 pA Typical
Sleep mode Currents Down to 0.1 pA Typical
Timer1 Oscillator: 1.1 pA Typical, 32 kHz, 2V
Watchdog Timer: 2.1 pA Typical
Two-Speed Oscillator Start-up
Special Microcontroller Features:
+ C Compiler Optimized Architecture with Optional
Exended Instruction Set
= 100,000 Erase/Write Cycle Enhanced Flash
Program Memory Typical
« 1,000,000 Erase/Write Cycle Data EEPROM
Memory Typical
Flash/Data EEPROM Retention: > 40 Years
Self-Programmable under Software Control
Priority Levels for Interrupts
8 x 8 Single-Cycle Hardware Multiplier
Extended Watchdog Timer (WDT):
- Programmable period from 41 ms to 131s

s 8 s 8 = s w

Flexible Oscillator Structure:

Four Crystal modes, Including High-Precision PLL
for USB
Two External Clock modes, up to 48 MHz
Internal Oscillator Block:
- 8 user-selectable frequencies, from 31 kHz

to 8 MHz
- User-tunable to compensate for frequency drift
Secondary Oscillator using Timer1 @ 32 kHz
Dual Oscillator Options allow Microcontroller and
USB module to Run at Different Clock Speeds
Fail-Safe Clock Monitor:
- Allows for safe shutdown if any clock stops

Peripheral Highlights:

-

High-Current Sink/Source: 25 mA/25 mA

Three External Interrupts

Four Timer modules (Timer0 to Timer3)

Up to 2 Capture/Compare/PWM (CCP) modules:

- Capture is 16-bit, max. resolution 5.2 ns (Tcy/16)

- Compare is 16-bit, max. resolution 83.3 ns (Tcy)

- PWM output: PWM resolution is 1 to 10-bits

Enhanced Capture/Compare/PWM (ECCP) module:

- Multiple output modes

- Selectable polarity

- Programmable dead time

- Auto-shutdown and auto-restart

Enhanced USART module:

- LIN bus support
Master Synchronous Serial Port (MSSP) module
supporting 3-wire SPI (all 4 modes) and |2cm™
Master and Slave modes
12-Bit, up to 13-Channel Analog-to-Digital Converter
module (A/D) with Programmable Acquisition Time
Dual Analog Comparators with Input Multiplexing

* Programmable Code Protection Note: This document is su
" o . : pplemented by
Single-Supply 5V In-Circuit Serial the “PIC18F2455/25504455/4550 Data
Programming™ (ICSP™) via Two Pins Sheet" (DS39632). See Section 1.0
+ In-Circuit Debug (ICD) via Two Pins “mvk‘mmhwﬂ' ’
+ Optional Dedicated ICD/ICSP Port (44-pin TQFP -
package only)
« Wide Operating Voltage Range (2.0V to 5.5V)
Pr Memory MSSP e
ogram Memory | Data Me 1281 | CCP/ECCP 35 g £ | Timers
Device | Flash | #Single-Word (SRAM (EEPROM YO | oip (cn) |~ (pwm) [ SPP | p, |Master 3 |snesit
(bytes)| Instructions |(bytes) | (bytes) e | @
PIC18F2458 | 24K 12288
24| 10 20 No
PIC18F2553 | 32K 16384
PIC18F4458 | 24K 12288 2048 | 256 Y " Vs v v N
PIC18F4553 | 32K 16384




40-Pin PDIP
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MCLRNPPRE3 —=
RADIAND

RATANT
RA2/ANZ Nrer /CVREF
RANANINRES +
RAATOCKICT1OUT/RCY
RAS/ANA/SS/HLVDIN/C20UT
REOANS/CK 1SPP
RE1/ANG/CK25PP
RE2/ANTOESPP

Voo

Vss

OSC1/CLKI
OSC2CLKORAS
RCOT10SOM13CKI
RC1/T108I/CCPZAVU0OE
RC2/CCPIPIA

Vusa

RDOSPPO

RD1SPP1

CE~NOUMEWN=D

RERRRRIRRRRRRR AN

PIC18F4458

PIC18F4553

[] «— RB7KBIXPGD

[] <= RBSKBI/PGC

[] «—» RBSKBI1/PGM

[] «—= REA/AN11KBOICSSPP
[l =— rBaANaCCPZY VPO

[] = RB2/ANS/INT2VMO

[] =— RB1/AN1IOJNT1/SCK/SCL
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1.0 DEVICE OVERVIEW

This document contains device-specific information for
the following devices:

« PIC18F2458
« PIC18F2553

« PIC18F4458
+ PIC18F4553

Note: This data sheet documents only the
devices' features and specifications that are
in addition to the features and specifica-
tions of the PIC18F2455/2550/4455/4550
devices. For information on the features
and specifications shared by
the PIC18F2458/2553/4458/4553 and
PIC18F2455/2550/4455/4550 devices,
see the “PIC18F2455/2550/4455/4550
Data Sheet” (DS39632).

The PIC18F4553 family of devices offers the advan-
tages of all PIC18 microcontrollers — namely, high
computational performance at an economical price —
with the addition of high-endurance, Enhanced Flash
program memory. In addition to these features, the
PIC18F4553 family introduces design enhancements
that make these microcontrollers a logical choice for
many high-performance, power sensitive applications.

11 Special Features

« 12-Bit A/D Converter: The PIC18F4553 family
implements a 12-bit A/D Converter. The A/D
Converter incorporates programmable acquisi-
tion time. This allows for a channel to be selected
and a conversion to be initiated, without waiting
for a sampling period and thus, reducing code
overhead.

1.2 Details on Individual Family
Members

The PIC18F2458/2553/4458/4553 devices are
available in 28-pin and 40/44-pin packages. Block
diagrams for the two groups are shown in Figure 1-1
and Figure 1-2.

The devices are differentiated from each other in the

following ways:

1. Flash program memory (24 Kbytes for
PIC18FX458  devices, 32Kbytes for
PIC18FX553).

2. A/D channels (10 for 28-pin devices, 13 for
40-pin and 44-pin devices).

3. /O ports (3 bidirectional ports and 1 input only
port on 28-pin devices, 5 bidirectional ports on
40-pin and 44-pin devices).

4. CCP and Enhanced CCP implementation
(28-pin devices have two standard CCP
modules, 40-pin and 44-pin devices have one
standard CCP module and one ECCP module).

5. Streaming Parallel Port (present only on
40/44-pin devices).

All other features for devices in this family are identical.

These are summarized in Table 1-1.

The pinouts for all devices are listed in Table 1-2 and
Table 1-3.

Members of the PIC18F4553 family are available as
both standard and low-voltage devices. Standard
devices with Enhanced Flash memory, designated with
an “F" in the part number (such as PIC18F2458),
accommodate an operating VoD range of 4.2V to 5.5V.
Low-voltage parts, designated by °“LF" (such as
PIC18LF2458), function over an extended VDD range
of 2.0V to 5.5V.
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TABLE 1-1: DEVICE FEATURES

Features PIC18F2458 PIC18F2553 PIC18F4458 PIC18F4553
Operating Frequency DC - 48 MHz DC - 48 MHz DC - 48 MHz DC - 48 MHz
Program Memory (Bytes) 24576 32768 24576 32768
Program Memory 12288 16384 12288 16384
(Instructions)
Data Memory (Bytes) 2048 2048 2048 2048
Data EEPROM Memory 256 256 256 256
(Bytes)
Interrupt Sources 19 19 20 20
1/0 Ports Ports A, B,C, (E) | PortsA,B,C, (E) | PortsA,B,C,D,E | PortsA,B,C,D, E
Timers Bl 4 4 -+
Capture/Compare/PWM 2 2 1 1
Modules
Enhanced Capture/ 0 0 1 1
Compare/PWM Modules
Serial Communications MSSP, MSSP, MSSP, MSSP,

Enhanced USART | Enhanced USART | Enhanced USART | Enhanced USART

Universal Serial Bus (USB) 1 1 1 1
Module
Streaming Parallel Port (SPP) No No Yes Yes

12-Bit Analog-to- Digital

10 Input Channels

10 Input Channels

13 Input Channels

13 Input Channels

10-Bit AD

Converter Module
Comparators 2 2 2 2
Resets (and Delays) POR, BOR, WDT, | POR, BOR, WDT, | POR, BOR, WDT, | POR, BOR, WDT,
RESET Instruction, | RESET Instruction, | RESET Instrudion, | RESET Instruction,
Stack Full, Stack Stack Full, Stack Stack Full, Stack Stack Full, Stack
Underflow, MCLR | Underflow, MCLR | Underflow, MCLR | Underflow, MCLR
(optional), (optional), (optional), (optional),
(PWRT, OST) (PWRT, OST) (PWRT, OST) (PWRT, OST)
Programmable High/ Yes Yes Yes Yes
Low-Voltage Detect
Programmable Brown-out Yes Yes Yes Yes
Reset
Instruction Set 75 Instructions; 75 Instructions; 75 Instructions; 75 Instructions;
83 with Extended | 83 with Extended | 83 with Extended | 83 with Extended
Instruction Set Instruction Set Instruction Set Instruction Set
Enabled Enabled Enabled Enabled
Packages 28-Pin SPDIP 28-Pin SPDIP 40-Pin PDIP 40-Pin PDIP
28-Pin SOIC 28-Pin SOIC 44-PinQFN 44-Pin QFN
44-Pin TQFP 44-Pin TQFP
Corresponding Devices with PIC18F2455 PIC18F2550 PIC18F4455 PIC18F4550




