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ABSTRACT

This project is a study of wireless system communication called RFID. So, a frequency at
125 KHz is used. This system consists of 2 main parts, reader and transponder or tag. The reader
consists of Power supply, Modulator, Demodulator and Power amplifier that can transmit power
0.3 Watts and PIC family Microcontroller will be used to control the reader. The Transponder
consists of load modulator. Similarly to the reader, PIC microcontroller will to be used the
control device too but the energy will be transmitted from the reader. In communication between
Reader and Transponder both serial of PIC must be used to send and receive data with the Reader.

The reader will decode and extract data to be used later.
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DEVICE TO |
BE ‘
MATCHED |

1.1997 AT A

__________________ XL
o l XC1 I XC2
R1 § Xc ouﬂ— | RL
DEVICE TO |
BE |
MATCHED !
4.1997 In39410 B
__________________ | XC1 XL2
L
XL1 1 XC2

RL

__________________

7.7995 IA5918C

511 4.17 2995 Ins swsuuAF U A1
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[ 1 d
aumsh 13 lumsdiumlulnsaineasg dwme liiine

59978 A
Select Q
X, = QRI + Xy, Am /MQ -1
R:
X, = ARL B - R1(1+Q2)
B/AYB/
Xym DB pioy B /ga)
(B/A)-(B/Q)
Tnsav1e B
Select Q
= R1/Q
R1/RL
X, =RL -
(Q2+1)—(R1/RL)
+« - QRL+ (RIRL/XC2)
- 02+1
Tnsane C
Select Q
xl.l = xCOUT
X, = QRI
X, =RL ‘/Rl al
RL-R1
R1L1
X,= Xc1+( —)

XC2
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5.1 M39BABVVIAZNITAIMIV Tag Regulator

Q3

KTC3209

Vo

R3 R1
vdcin [>—e- NN Q1 560k

10k
R2
Lm3gs5 330k

JUN5.1 MsvenIuUIIs

¥
o

Juasuusn Mruald vo=438Vv

o P o U
NFATNIIAIUHUUNN 4 ﬂi}g‘lﬂj'l

]Bmax - Ior[l;ax
_ 2(5.25x103)
200
=52.5uA

|14
= =10k Q
R; 52.5uA4 + 40uA

14 14
" Ji= — = — = 01 mA
R, 10k

]('Zmin - [R3 B I(J.max

v
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I

100uA - 52.5uA

= 47.5uA
V.., =26x107 [ Mem gy
BE2 " 5.911x107"
I,‘ . max IV
IBZ.max = 3 =
ﬁlmin [3?_.min1?3
14
= ———— = (0.25uA.
(400)x(10K)
1.25+ .
Rk ST L R 368600
2 207, 5uAd
Tildm = 330K unu
R V.
R, Vﬂm+1.25
4.8
K= ———-1 = 16045
0.593+1.25
x - R
R,
R1 = (1.6045)x(368600) = 560K 2
- R,
V, v = 1+=—=)125+} . )
2
48V = (1+—5—60—K)(1.25 +0.593)
330K
48V = 49705V,
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7 - 0.0276(CN)°
1.908C + 9b +10h

C = x +y + 2h cm

nAgasiTIMsfuma /, laonaasanum n i 16,17,18,19,...,23 581910

° an ¥ Aot & '
msammuumssm"lﬂmn 'iﬂUTlﬂ'Y]fIﬂLWﬂH"Iﬂ1 Lc

M A a

ADAAN n = 17 391

X =5¢cm

Y =8 cm
b = [17x0.4+16x0.1] = 0.84 cm

I - 0.0276(13.08x17)°
* (1.908x13.08) + (9x0.84) + (10x0.04)

= 414579 uH
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o o ' 4 4 )
namsiinsamm ) p (nQL)m IWDNITUIMIAIAI)YD9I993 Matching of
Reader coil

SmuamAHIIUAIne

Q,

11.36
n = 16 301
(nQL)mc 171.84
Gunsmsimsmm (NI)p,
NNYAST (NI)Rdm, =

2nfe4x107 x0.9x47x107 x(38x107)* (nQ)
AG

_390x10° (12)[(38x107)” +0.03°)"°(0.8)

(171.84)
= 247256
.. (ND,,, _ 2ams6
Idrn'e ZRa’ NRd 1 583 )
iuadaves J 19 = 922861 uH
W B - 325 K
R, = 2nBWL.. Q

= 2w (31.25K)92.2861uH
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=18.120

— '2
Pu B l rd(rm.f)Rl‘
(152.52)% x18.120Q

i

421521 mW
fmuald =625V

V.- V(YI-.'.sar)z
1.25 P,
(9.4-0.5)°
1.25x421.521mV

= 150.3317

R, -

Z, = \/R]Rz

= J(18.120)(150.3317)
= 52192

Z,
27125K
52,192

2mx125K
= 66.4529 mH

1
2 7,
1
27x125Kx52.192
= 24395 nF

1
an’f* I ..
1
42 (125K ) 92.286 1luHd
= 17.566

nF
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‘ljﬁ 7.1.1 LLETﬂQ‘UﬁE]ﬂVLﬂ'E] unsmmmsmaaammasuﬂmj

Vmod

L2

2'0.566 mH

) Cs
150 nF 68 uH ulalnF
'_TV’V‘W I
Q3
b RL
*—1_KTC3209 . a . =3 75
n 6.8 nF :

31 7.1.2 uaas;1lfiae Matching 910 Reader Coil

HAMINANDI
RL (Q) V(v) I {mA) P(mV)
5 1.50 300.00 0.45
10 2.90 290.00 0.84
12,5 3.30 264.00 0.87
15 3.70 246.66 0.91
17.5 4.08 233.14 0.95
20 4.40 220.00 0.96
25 5.04 201.60 1.01

a ' o A P
A9 7.1.1 LARIA WS IAUTR Lrd o1 RL waou
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NANNINADD

AM Cp= 33 nF

FTUTNIINTO1U(cm)

RL 0 0.5 1

(Q) V(v) I{ma) | P(mv) | V(v) I(ma) | P(mv) | V(v) I(ma) | P (mw)

100 1.24 | 1240 | 1537 | 1.16 | 11.60 | 1345 | 1.04 | 10.40 { 10.81

300 2.75 9.16 | 22.20 | 2.69 896 | 24.12 | 2.49 8.30 | 20.66

500 3.73 7.46 | 27.82 | 3.69 7.38 | 27.23 | 3.47 6.94 | 24.08

680 4.33 6.36 | 27.56 | 4.31 6.33 | 27.31 | 4.12 6.05 | 2495

910 4.82 5.29 | 25.52 | 4.82 529 | 2552 | 4.74 5.20 | 24.68

1K 4.89 | 4.89 | 23.91 | 4.87 4.87 | 23.71 | 4.84 4.84 | 2342

M3 7.2.1 HAAIA T V(v) Rszezangqdionianuduniuldsunasrr)

FTUTNI1INITOIU(cm)

RL 1.5 2 2.5

(Q) V (v) I{ma) | P(mv) | V(v) I(ma) | P(mv) | V(v) I(ma) | P (mw)

100 0.93 9.30 8.64 0.77 7.70 5.92 0.65 6.50 4.22

300 2.23 7.43 | 16.57 | 1.88 6.26 | 11.78 | 1.60 5.33 8.53

500 3.15 6.30 | 19.84 | 2.69 5.38 | 1447 | 2.35 4.70 | 11.04

680 3.83 5.63 | 21.57 | 3.31 4.86 | 16.11 | 2.88 4.23 | 12.19

210 4.47 491 | 2195 | 3.89 4.27 | 16.62 | 3.40 3.73 | 12.70

IK 4.67 4.67 | 21.80 | 3.94 3.94 | 1552 | 3.39 3.39 | 11.49

q' 1 Y P J A t 9 o
AN 7.2.2 LTAANATILTIAU V(v) ‘Vl‘i:UxﬂN"]LIJE]ﬂWﬂ’JHJ'FITLI‘ﬂW‘N!‘lJﬁEJ'L!!.L'iJﬁQ(RL)
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7.2.2 iilumsifSeuimeun Cp =18 nF uaz Cp =36 nF Mua 1AL

#l Cp=18nF

5TYTNIIMTBIU(cm)

RL 0 0.5 1

(Q) V(v) I(ma) | P(mv) | V(v) I(ma) | P(mv) | V(v) [(ma) | P{mv)

100 0.28 2.80 0.78 0.21 2.10 0.44 0.09 0.90 | 81uVv

1K 0.73 0.73 0.53 0.59 0.59 0.34 0.33 0.33 0.10

MSA 7.2.3 UAAIR TN V(v) Aszezamiedianinudiuniunl deuuas(RL)

1 Cp=18nF

S2UZN1INTSBIU(cm)

RL 1.5 2 25

(Q) V(v) I{ma) | P(mv) | V(v) I(ma) | P(mv) | V{(v) I(ma) | P {(mv)

100 0.03 0.30 Vv 0.01 0.10 1uV 0.00 0 0

IK 0.15 0.15 0.22 0.03 | 30uA | 0.9uV | 0.02 | 20uA | 0.4uV

.:;, U % .:: 1 - ¥ Y c‘
M1319N 7.2.4 UTAIANLTIAU V(v) mxuzmaqmaﬂ1mmmummﬂaﬂmsﬂm(RL)

i Cp=36nF

FLULN19NTOTU(cm)

RL 0 0.5 1

(Q) V (v) Iima) | P(mv) | V(V) I(ma) | P(mv) | V(v) I{ma) | P (mv)

100 1.11 11.1 1.11 1.05 10.5 | 11.02 | 0.92 9.20 8.46

1K 4.36 4.36 4.36 4.27 4.27 | 1823 | 3.95 3.95 | 15.60

c; 1 o :; 1 A'l r 9 d‘
A1 7.2.5 UAaNRIIeU Viv) mzuamaqmammmmu"nmtﬂnﬂuwﬂm(RL)
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# Cp=36nF
TEYENINITOTU(cm)
RL 1.5 2 2.5
V(v) | I{ma) | P(mv} | V(v) |I(ma) [P(mv) [ V(v) |I(ma) |P(mv)

(Q)

100 0.82

8.20

6.72

0.64

6.40

40.96

0.53

53

2.80

IK 3.56

3.56

12.67

2.91

2.91

8.46

2.38

2.38

5.66

M9 7.2.6 UAAAIWTIAU V(v) NTzozaaqiionanuduniudsunalas(RL)

7.32393meluv9gnU 1 (tag)

TPl
Q1 02 Qz
TP1 BC549 e 8C549 vDD(Tag) = 5V
1 o
Sz D1 1N4148
cé TH4148 cs A10
iSnF1anF TP2 4TuF 25V SBOK
c7_l‘ R9 RS
1n 47K 150K ==
L_Rr6 TOK Az
inal R11
58K 330K

c4

470pF

Qs
28C18

15

T4LS08

125KHz7

(Jj 74LSOB

NC O———0UuT

CPU CLK

vVDDasV
18 as
VDo
€1 =—Z=1ig8nF
8 HC4060
VSSs
12
RST
IN QYT QuT2
b R1
1™
R2
4K 7
4.000MHz
c2 c3
40pF 30pF

JU7.3.1090smalvvestagianun

TP2
PX PY
DATA TXN DATA
osc CPU
Lo (]
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National
Semiconductor

General Description

The LM185-1.2/LM285-1.21M385-1.2 are micropower
2-terminal band-gap voltage regulator diodes. Operating
over a 10pA to 20mA curent range, they feature exception-
ally low dynamic impedance and good temperature stability.
On-chip trimming is used fo provide tight voltage tolerance.
Since the LM185-1.2 band-gap reference uses only transis-
tors and resistors, low noise and good long term stability
result.

Careful design of the LM185-1.2 has made the device ex-
ceptionally tolerant of capacitive Joading, making it easy to
use in almost any reference application. The wide dynamic
operating range allows its use with widely varying supplies
with excellent regulation.

The extremely low power drain of the LM185-1.2 makes it
useful for micropower circuitry. This voltage reference can be
used to make portable meters, regulators or general purpose
analog circuitry with battery iife approaching sheff life.
Further, the wide operating current allows it to replace older
references with a tighter tolerance part.

May 2003

LM185-1.2/LM285-1.2/L M385-1.2
Micropower Voltage Reference Diode

The LM185-1.2 is rated for operation over a -55°C to 125°C
temperature range while the LM285-1.2 is rated -40°C to
85°C and the LM385-1.2 0°C to 70°C. The LM1B5-1.2/
LM285-1.2 are available in a hermetic TO-46 package and
the LM285-1.2/LM385-1.2 are also avaitable in a low-cost
TO-32 motded package, as well as SO and SOT-23. The
LM185-1.2 is also available in a hermetic leadless chip
carrier package.

Features

8 1% and 2% initial tolerance

® Operating cument of 10pA to 20mA

8 10 dynamic impedance

m Low temperature coefficient

n Low voltage reference — 1.235V

® 2.5V device and adjustable device also available
2 LM185-2.5 series and LM185 series, respectively

Connection Diagrams

T0-92
Plastic Package (Z)

00551810
Bottom View
Order Number LM2852-1.2,
LM285BX2Z-1.2, LM285BYZ-1.2
LM385Z-1.2, LM385BZ-12
LM385BX2Z-1.2 or LM385BYZ-1.2
See NS Package Number Z03A

SOT23

1

+O 1+
2 u]
-0

00851633
* Pin 3 is aftached 1o the Die Attach Pad (DAP) and should be connected
fo Pin 2 or left floating.
Order Number LM385M3-1.2
See NS Package Number MFO3A

© 2004 National Semiconductor Corporation DS005518

www.national.com
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FAIRCHILD
SEMICONDUCTOR ™

MM74HC4060
14 Stage Binary Counter

General Description

The MM74HCA4060 is a high speed binary ripple camry
counter. These counters are implemented utilizing
advanced silicon-gate CMOS technology to achieve speed
performance similar to LS-TTL. logic while retaining the low
power and high noise immunity of CMOS.

The MM74HC4060 is a 14-stage countes, which device
increments on the failing edge (negative transition} of the
input clock, and all their outputs are reset 1o a low level by
applying a logical high on their reset input. The
MM74HC4060 also has two additional inputs fo enable
easy connection of either an RC or crystal oscillator.

August 1984
Revised February 1999

This device is pin equivalent to the CD4060. All inputs are
protected from damage due to static discharge by protec-
tion diodes to V¢ and ground.

Features

M Typical propagation delay: 16 ns

B Wide operating voitage range: 2-6V

M Low input current: 1 pA maximum

8 Low quiescant current: 80 pA maximum (74 Series)
B Output drive capability: 10 LS-TTL loads

Ordering Code:

Order Number | Package Number Package Description
MM74HC4060M MI16A 16-Lead Small Qutline Integrated Circuit (SOIC), JEDEC MS-012, 0.150° Narrow
MM74HC4060S4 M16D 16-Lead Small Outline Package (SOP), EIAJ TYPE il, 5.3mm Wide
MM74HCA060MTC MTC16 16-Lead Thin Shrink Small Ouffine Package (YSSOP), JEDEC MO-153, 4. 4mm Wide
MMT74HC4060N N16E 16-Lead Pfastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide

Devices also available in Tape and Real. Specify by appending the suffix letter *X” to the ordering code.

Connection Diagram

Pin Assignments for DIP, SOIC, S0P and TSSOP

Veo a10 ;] o9
16 1% 1% 13

RESET  CLOCK CLOCK 1 CLOCK 2

12 " 10 9

l

Y
Y/
1 2 3 4 5 6 7 8
. a2z a 014 L] (] ar a4 GND
Top View
© 1999 Fairchild Semiconductor Corporation ~ DS005354.prf www.fairchildsemi.com
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Absolute Maximum Ratingsnote 1)

Recommended Operating

(Note 2) Conditions
Supply Voltage (V¢c) -0.510 +7.0V Min  Max Units
DC Input Voltage (V) -1.5t0 Vee +1.5V Supply Voltage (Vec) 2 6 v
DC Oulput Voltage (Voyt) 0510 Ve 405V pC Input or Output Voltage
Clamyp Diode Current (icp) 20 mA Vm Vout) 0 Vee v
DC Output Current, per pin {loyy) 25mA  Openating Temperature Range (T,) —40 +85  °C
DC Vg of GND Current, per pin (l¢c) 150 mA  nput Rise or Fall Times
Storaga Temperature Range (Tgyg) -65°C to +150°C e ) Veo=2.0V 1000 ns
Power Dissipation (Pp) Vo= 4.5V 500 ns
{Note 3) 600 mW Ve = 6.0V 400 ns
$.0. Package only SO0 MW Note 1: Maximum Rafings are those values beyond which damage 1o the
Lead Temperature (T, ) m";;wh _ ; o o
, : otherwise cified ges. are refe d und.
(Seidering 10 seconds) 260°C e 3: Power Dissipation temperature derafing: plastic ‘W padu::
~12 MW/C from 65°C to B5°C.,
DC Electrical Characteristics (vote 4}
Paramoter Conditions Vee Ta=25C { Ta=—40to wc] Tp=-55t0 125°C Unks
Typ Guaranteed Limits
Vin Minimum HIGH 2.0V 15 15 15 v
Level Voltage 45v 315 315 345 v
(Not Apphicable to Pins 9 & 10) 6.0v 42 42 42 v
Vi Maximum LOW Level 2.0v 05 05 05 v
Input Voltage 45v 1.35 135 135 v
(Not Applicable 1o Pins @ & 10) 6.0V 1.8 18 18 v
Vor Minimurn HIGH Level V=V of Vy
Output Voitage four! < 20 uA 2.0v 20 19 1.9 19 v
4.5V 45 44 44 44 v
s.0v 6.0 59 59 59 v
Except Pins | V=V of Vg
2&16 Hourl € 4.0 mA 45v 42 3.98 3.84 a7 v
oy & 5.2 mA 6.0V 57 5.48 534 5.2 v
Pms Vin= Vi 0 V. 398 3.84 37 v
9410 Hout] = 0.4 mA 548 5.4 52 v
llour = 0.52 mA
Voo Maximum LOW Level ViN=Vin oV
Output Voltage Jloutl S 20 pA 240v 0 .1 0.1 0.1 v
45V 04 0.1 0.1 v
6.0V 0 0.1 01 0. v
Except Pins | Vae= Vit oF Vi,
9310 lour S 4.0mA 45v 02 0.28 033 04 v
lourl < 5.2 mA 6.0v 02 0.26 0.33 04 v
Pins Vig =Vt OF Vg, 0.26 0.33 04 v
9410 liouri =04 mA 0.26 0.33 04 v
llgurd = 0.52 mA
™ Maximum Input Current Vin = Vec o GND 6.0V 101 £1.0 10 Py
lec Maximum Quiescemt * - Vin=Veeot GND
Supply Current loyr=0pA 6.0V 80 80 160 pA

Note 4: For & powear supply of 5V $10% the worst case output voltages (Voy, and Vo) oocwr for HC at 4.5V, Thus the 4.5V vajues should be used when
designing with this supply. Worsi case Vi, and Vy_ocour st Voo = 5.5V and 4.5V respectively. (The Vy value at 5.5V is 3.85V.) The worst case leakage cur-
rent (g, Lo Bnd [y 7) occur for CMOS at the higher voltage and £0 the §.0V values should be used.

www.fairchildsemi.com
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MM74HC4060

AC Electrical Characteristics

Vee=5V, ToA=25°C, CL =15 pF.t, =4 =6 ns

Symbol Paramuter Conditions Typ Guaranteed Units
Lirnit

fuaax Maximum Clock Frequency 30 MHz

e ooy Maximum Propagation {Note 5) 40 20 ns
Delay to Qg

lere, oo Maximum Propagation 16 40 ns
Delay to any Q

Trem Minimurn Reset 10 20 ns
Removal Time

[ Minimum Puise Width 10 16 ns

AC Electrical Characteristics
Ve = 2.0V 1o 6.0V, C, = 50 pF, 1, = 4 = 6 ns (unless otherwisa specified)

Symbol Par Conditions Ves Ta=25C Lr,.-: -40 to as'*clT‘ =-5510 125°C Units
Typ Guaranteed Limits
Tvax Maximum Operating 20V 6 5 4 MHz
Frequency 4.5v 30 24 20 MHz
6.0v 35 28 24 MHz
tpr,. by | Maximum Propagation Z.0V 120 380 475 171 ns
Delay Clock 1o Qg 4.5V 42 76 55 114 ns
6.0V 35 65 81 97 ns
tern Maximum Propagation 2.0v 72 240 302 358 ns
Delay Reset to any Q 4.5v 24 48 60 T2 ns
6.0v 20 41 51 81 ns
tera.. i | Maximum Propagation 2.0V 125 156 188 ns
Delay Belween Stages 4.5V 25 N 38 ns
Q0 Qpy,yq _baov 21 2% ki ns
trem Minimum Resel 2.0V 100 125 150 ns
Removal Time 4.5v 20 -] 30 ns
8.0V 17 21 25 ns
by Minimum Pulse Width 2.0V 8¢ 100 120 ns
4.5V 16 20 24 ns
6.0v 14 17 20 ns
Ly Maximum Input Rise and 2.0V 1000 1000 1000 ns
Fal Time: 4.5v 500 500 500 ns
&0V 400 400 400 ns
th. by | Maxmum Oulput Rise 2.0V 30 75 95 110 ns
and Fall Time 4.5V 10 15 19 2 ns
6.0v 9 13 16 19 ns
Cep Power Dissipation (per package} S5 pF
Capacitance (Note 6)
Cwy Maximum Input 5 10 10 10 pF
Capaditance

Note 5: Typica! Propagation delay time to any oulput can be calculated using: fp = 17412(N-1) ns; whers N is the number of the outpul, Qy, 8t Voo = 5V.

Note 6: Cgyy determines the no load dy
Ig=Cpp Vo I+ lcc.

power

ton, Pp = Cpp Vo2 e Vee, and the no load dy

IC curtent

www._fairchildsemi.com
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MM74HC4060

Physical Dimensions inches (mitimeters) unless otherwise noted

0.386-0.3M
Y TR

15 14 1 12 11w

N paaAfAn

A

222 -R2e
B8

iy

2150-0.157
Slamen
- 0.95) - 0.088
ﬁ% X 45— (13481753 BOM 00N
) ) £ g TYe ‘ P2 -6258)
l ML LEADS
SEATNE
1 1 L J
D.008-9.018 me-0.020
[T Ty e
TYP ALL LEADS
TYP ALL LEADS
ﬂ Iﬂl oA REY I8
ALLLEAS TIPS
16-Lead Small Outline Integrated Circuit {SOIC), JEDEC MS-012, 0.150” Narrow
Package Number M16A
16 3
0.295-0.319
(75-8.1
0.205-0.213
(s 2-54)
0.394-0.402
{10.0-10.2) (ﬂ'_’—;)) %?:—:—2:2;—;’ TYp
[ 0.067-0.085 ,‘ !
r mimimin [ | 7 (1-2.1) 0°-8° TYP 1
[&]0.008 (0.15)] T. =
SEATING 0.049
PLANE 7 ".°f;° o Iy og-o010 e
’ .016-0.031
0.014-0.020 ., - | R
(0.35-050) 177 B w160 (REV )
16-Lead Smal Outline Package (SOP), EIAJ TYPE li, 5.3mm Wide
Package Number M16D
www.fairchildsemi.com 6




ESCRIPTION

e LM317 are adjustable 3-terminal positive-voltage regulators capable of supplying 1.5A over
jifferential voltage range of 3V to 40V. They are exceptionally easy to use and require only two
temal resistors to set the output voltage. Both input and output regulation is better than
indard fixed regulators.

addition to higher performance than fixed regulators, these regulators offer full overioad
stection available only in integrated circuits. Included on the chip are current limit, thermal
erload protection, and safe-area protection. All overload protection circuit remains fully
wctional even if the adjustment terminal is disconnected. Nommally, no capacitors are needed
less the device is situated far from the input filter capacitors in which case an input bypass is
eded. An optional output capacitor can be added to improve transient response.

e primary applications of each of these regulators is that of a programmable output regulator,
t by connecting a fixed resistor between adjustment terminal and the output terminal, each
vice can be used as a precision current regulator. Even though the regulator is floating and
es only the input-to-output differential voltage, use of these devices to regulate output voltages
at would cause the maximum-rated differential voltage to be exceeded if the output became
‘orted is not recommended

EATURES
Output Voitage Range Adjustable from 1.2V to 37V E e—
Output Current Capability of 1.5A Max
Input Regulation Typically 0.01% Per Input-Volt
Change
Output Regulation Typically 0.1%
Peak Output Current Constant over Temperature
Range of Regulator
Popuiar 3-Lead T0O-220 AB Package
Rippie Rejection Typicaily 80 dB

BSOLUTE MAXIMUM RATINGS
sut-Output Voltage Differential V, -V, 40V
yerating Junction Temperature Range 0°C to +125°C
ntinuous total dissipation at 25°C free-air temperature 2000mw
ntinuous total dissipation at (or helow ) 25°C case temperature 15W
prage Temperature —857 to +150°C
ad Temperature1.6 mm from case for 10 seconds 260°C

ECOMMENDED OPERATING CONDITIONS

MIN | MAX i UNIT
JTPUT CURRENT, I, 10| 1500] mA
PERATING VIRTUAL JUNCTION TEMPERATURE,T, 0 70 T
1g Shing Computer Compaonents Co., (H.K.)Ltd. Tel:(852)2341 9276 Fax: (8522797 8153

nepage: http://www.wingshing.com E-mail:  wsccltd@hkstar.com
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TLO081

TLO81A - TL081B

GENERAL PURPOSE J-FET
SINGLE OPERATIONAL AMPLIFIER

= WIDE COMMON-MODE (UP TO Vcc') AND
DIFFERENTIAL VOLTAGE RANGE

= LOW INPUT BIAS AND OFFSET CURRENT

» OUTPUT SHORT-CIRCUIT PROTECTION

= HIGH INPUT IMPEDANCE J-FET INPUT
STAGE

= INTERNAL FREQUENCY COMPENSATION

» LATCH UP FREE OPERATION

 HIGH SLEWRATE : 16Vius (typ)

DESCRIPTION

The TLO81, TLOB1A and TLO81B are high speed
J—FET nputsingle operationalamplifiers incorporating
well matched, high voltage J-FET and bipolar transis-
tors in a monolithic integrated circuit.

The devices featurehigh slew rates, low nputbias and
offsetcurrents, and low offset voltage temperature
coefficient.

PIN CONNECTIONS (top view)

™m e

N D
DirPs 508
(Plastic Package) (Plastic Micropackage)
ORDER CODES

Temperature Package

Part Number Range 3 -
TLOS1MAM/BM —55°C, +125°C . .
TLOB1VALBI —40°C, +105°C . »
TLOB1C/AC/IBC 0°C, +70°C . .

Examples : TLO81CD, TLO81IN

-y

w

(11010

E-N

[ I I I

=]

-~J

D

¢t

1 - Offset Null 1
2 - Inverting input
3 - Non-inverting input

4-Vee

5 - Offset Null 2

6 - Output

7-Vee'
8- N.C.

December 1998
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TLO81 - TLOB1A - TLO81B

SCHEMATIC DIAGRAM

Yot [ —

e

L L]
00

wi i)

Vo &

INPUT OFFSET VOLTAGE NULL CIRCUITS

TLO81

N1 N2

100k 2

Ve

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vece | Supply Voitage - (note 1) 118 v
- W Input Voltage - (note 3) 115 Vv
Vid Differential Input Voitage - {note 2} 130 v
Piat Power Dissipation 680 mwW
Output Short-circuit Duration - (note 4) Infinite
Toper | Operating Free Air Temperature Range TLO81C,AC,BC 0to70 °c
TLO811,AlBI —40 to 105
TLO8 {M,AM,BM -55to 125
Tag | Storage Temperature Range —65 1o 150 °C
Notes :

219

1. Allvolage values, except differensal votage, are with respect o the zero reference level (ground) of the supply voltages where the

zero reference level is the midpoint between Vee™ andVee™.

2. Differential voltages are at the non-inverfing input terminal withresped o the inverting input terminal.

3. The magnitude of the input voltage must never exceed the magnitude of the supgy voltage or 15 volts, whichever is less.

4. The output may be shorted to ground or lo either supply, Temperature and /or supply voltages must be limited to ensure that the

dissipation raling is not exceeded,

74




TLO81 - TLOB1A -TLO81B

ELECTRICAL CHARACTERISTICS
Vee =+15V, Tams = 25°C (unless otherwise specified)

TLOB1L,M,AC Al
Symbol Parameter AM,BC,B|,BM TLo81C Unit
Min. | Typ. | Max. | Min. | Typ. | Max.
Vio Input Offset Voltage (Rs = 509) mv
Tamb = 25°C TLO81 3 10 3 10
TLOB1A 3 -6
TLO81B 1 3
Trin. € Tamb < Tinax, TLO081 13 13
TLO81A 7
TLO81B . 5
DVio | Input Offset Voltage Drift 10 10 uvrc
lio input Cffset Current *
Tamb = 25°C 5 100 5 100 pA
Trmin. S Tamb < Trnax. 4 4 nA
lo Input Bias Current *
Tamb = 25°C 20 | 200 20 | 400 PA
Toin. € Tamb < Tinax. 20 20 nA
Aw Large Signal Voltage Gain (R, = 2k, Vo = +10V) Vimv
Tamb = 25°C 50 | 200 25 200
Trin S Tamb S Tinax 25 15
SVR | Supply Voltage Rejection Ratio (Rs = 50Q) dB
Tam = 25°C 80 86 70 86
Trmin. & Tamb < Timax, 80 70
lec Supply Current, no Load mA
Tamb = 25°C 1.4 25 1.4 25
Tinin. € Tamb < Trax. 25 25
Viem Input Common Mode Voltage Range 11| +15 +11 +15 \'
- -12 -12
CMR ] Common Mode Rejection Ratio (Rs = 500) dB
Tams = 25°C 80 86 70 86
Trin. € Tamb < Tinax. 80 70
los Qutput Short-circuit Current mA
Tamb = 25°C 0| 40 | 60 | 10 40 | 60
Tmin S Tamb S Tmax, 10 60 10 60
+Vopp | Output Voltage Swing v
Tams = 25°C Re= 2kQ 10 | 12 10 12
Ry = 10kQ 12 135 12 135
Toin. S Tamb € Tnax. Ry = 2kQ 10 10
Ry = 10kQ 12 12
SR Slew Rate (Vin = 10V, RL = 2k<2, C, = 100pF, Vius
Tamb = 25°C, unity gain) 1 s 16 8 16
t Rise Time (Vin = 20mV, R_ = 2kQ, C = 100pF, us
Tamb = 25°C, unity gain) 0.1 0.1
Kov Overshoot (Vi, = 20mV, R, = 2kQ, C = 100pF, %
Tamw = 25°C, unity gain) 10 10
GBP } Gain Bandwidth Product (f = 100kHz, MHz
Tams = 25°C, Vin = 10mV, R = 2kQ, CL = 100pF) 25 4 25 4
R Input Resistance - [0 10% Q
THD { Total Harmonic Distortion (f = 1kHz, Ay = 20dB, . %
R = 2kQ, G = 100pF, Tamy, = 25°C, Vo = 2Vpp) 0.01 0.01
Equivalent Input Noise Voltage nv
e | (f= 1kHz, Rs = 1000) 15 15 JHz
@m Phase Margin 45 45 Degrees

* The input bias currents are junction leakage currents which approximately double for every 40°C increase in the jundion temperature.

‘ﬂ 3/9




MICROCHIP

PIC16F62X

PIC16F62X EEPROM Memory Programming Specification

This document includes the
programming specifications for the
following devices:

+ PIC16F627
« PIC16F628
+ PIC16LF627
» PIC16LF628

Note: Al referenoestoPIC16F62X ‘ "‘gplyto
“PiC16LFBAX. « i

1.0 PROGRAMMING THE
PIC16F62X

The PIC16F62X is programmed using a serial method.
The Serial mode will allow the PIC16F62X to be pro-
grammed while in the users system. This allows for
increased design flexibility. This programming specifi-
cation applies to PIC16F62X devices in all packages.

PIC16F62X devices may be programmed using a sin-
gle +5 volt supply (Low Voltage Programming mode).

11 Hardware Requirements

The PIC16F62X requires one programmable power
supply for VoD (4.5V to 5.5V) and a VPp of 12V to 14V,
or Vpp of 4.5V lo 5.5V, when using Jow voltage. Both
supplies should have a minimum resolution of 0.25V.

1.2 Programming Algorithm Requires
Variable VoD

The PIC16F62X uses an intelligeni algorithm. The
algorithm calls for program verification at VDDMIN as
well as VDDMAX. Verification at VDDMIN ensures good
“erase margin”. Verification at VDDMAX ensures good
“program margin®.

The actual programming must be done with Voo in the
VDDP range.

VDDP = VCG range required during programming.
VDDMIN = minimum operating VDD spec for the part.
VDbDMAX = maximum operaling VDD spec for the part.

Programmers must verify the PIC16F62X is at its spec-
ified VoDMAX and VODMIN levels. Since Microchip may
introduce future versions of the PIC16F62X with a
broader VDD range, il is best that these levels are user
sefeclabie (defaults are ok}.

‘Note: Any :programmer not meeting these
: requirements rmay only be classified as a
“prototype” or *development” programmer,

not a “production” gquality programmer.

1.3 Programming Mode

The Programming mode for the PIC16F62X allows pro-
gramming of user program memory, data memory,
special locations used for 1D, and the configuration
word.

© 2002 Microchip Technology Inc.

Preliminary

DS30034D-page 1



PIC16F62X n

Pin Diagram
PDIP, SOIC
mmm«-—E 1 18 RA1/ANY
RANANVCMP1 =+ | 2 17 RAQ/ANO
Rmam:cum«-—c 3 T 15[ |== RATIOSCIICLKIN
RASMCLRITHV 4 2 15 RABIQOSCZCLXOUT
Vss 5 E 14} |=—voo
RBWNT <[ 6 > 13[ ] RB7ODATATIOS!
RBURUDT =+ | 7 12 RES/CLOCKTIOSO/T1CK!
RE2/TX/CK 8 n RBS
RBICCP1 ..q 9 10{ Jo—=RBAPGM
$80P
RAJANZVEEF o] |+ 1 ~ 20[ |-== RATANT
RAVANICMPY =—[]2 19[] == rRa/aNG
RAATOCKICNPZ =—+[{3 B 18]+ RATIOSCI/CLKIN
RASIGRMY —= [l 2 17+ RASIOSC2CLKOUT
vss—[is T 16 voo
[
vss—-[6 5 15 voo
RBAINT w—[17 7 5|<-— RST/DATAITIOS!
RBVRXDT 8 13[] == RBG/ICLOCKITIOSOIMCKI
RB2TXCK =[98 12{]++RBS
RBACCP1 =[] 10 t1[]+=RB4PGM
TABLE 1-1: PIN DESCRIPTIONS (DURING PROGRAMMING): PIC16F62X
During Programming
Pin Name
Function Pin Type Pin Description
RB4 PGM 4 Low Voltage Programming input if configuration bit equals 1
RB6 CLOCK I Clock input ‘
RB7 DATA 1O Data inputioutput
MCLR Programming Mode P* Program Mode Select
Voo VoD P Power Supply
Vss Vss P Ground

Legend: | = Input, O = Output, P = Power
* In the PIC16F62X, the programming high voitage is intemally generated. To aclivate the Programming
mode, high voltage needs to be applied to MCLR input. Since the MCLR is used for a leve! source, this
means that MCLR does not draw any significant current.

DS30034D-page 2 Preliminary © 2002 Microchip Technatogy Inc.



PIC16Fb2X

20 PROGRAM DETAILS

2.1 User Program Memory Map

The user memory space extends from 0x0000 to
Ox1FFF. In Programming maode, the program memory
space extends from 0x0000 to Ox3FFF, with the first
half (0x0000-0x1FFF) being user program memory and
the second half (0x2000-0x3FFF) being configuration
memory. The PC will increment from 0x0000 to Ox1FFF
and wrap to O0x000, 0x2000 to Ox3FFF and wrap
around to 0x2000 (not to 0x0000). Once in configura-
tion memory, the highest bit of the PC stays a '1’, thus
always pointing to the configuration memory. The only
way to point to user program memory is to reset the
part and re-enter Program/Verify mode as described in
Section 2.3.

In the configuration memory space, 0x2000-0x200F
are physically implemented. However, only locations
0x2000 through 0x2007 are available. Other locations
are reserved. Locations beyond 0x200F will physically
access user memory (See Figure 2-1).

2.2 User ID Locations

A User may store identification information (D) in four
User 1D iocations. The User ID locations are mapped in
[0x2000 : 0x2003]. These locations read out nomally,
even after the code protection is enabled.

“'Note 1: All other locations in PICmicro® MCU
conﬁgumbon memory are reserved and
should not be programmed.

'2:'Only the low order 4 bits of the User ID

.o locations may be included in the device

T dhecksum. See Section 3.1 for checksum
mlwlaﬁon details.

FIGURE 2-1: PROGRAM MEMORY MAPPING
1 Kw 2 KW
Implemented
Ox3FF Implemented
0x07FF
, 1FFF
2000 |p Location 2000
Impiemented Implemented
2001 45 | ocation 2008
2002 1D Location
2003 ]
D Location
Reserved Not mplemented]
+[2005 Reserved
6
200 Device iD
Configuration Word 3FFF | :
© 2002 Microchip Technology Inc. Preliminary DS30034D-page 3



PIC16F62X

40 PROGRAM/VERIFY MODE ELECTRICAL CHARACTERISTICS

4.1 Embedding Data EEPROM Contents in HEX File

The programmer should be able to read data EEPROM information from a HEX file, and conversely (as an option) write
data EEPROM contents to a HEX file, along with program memory information and fuse information.

The 128 data memory locations are {ogically mapped starling at address 0x2100. The format for data memory storage
is one data byte per address location, L.SB aligned.

TABLE 4-1:  AC/DC CHARACTERISTICS TIMING REQUIREMENTS FOR PROGRAM/VERIFY

MODE ,
Standard Operating Conditions (unless otherwise stated)
AC/DC Characteristics Operating Temperature: 0°C <TA < +70°C
Operating Voltage: 4.5V <Vop <5.5vV
Characteristics Sym Min Typ MaxJ Units Eondlﬂons!Comments

General

Voo level for word aperations, pro-

gram memory Voo 2.0 55 Vv

VDo level for word operations, data

memory Voo 20 55 v

Voo level for bulk erase/write opera-

tions, program and data memory Voo 45 5.5 \Y)

High voltage on MCLR and

RA4/TOCK) for Programming mode ViHH (VDD +3.5 135 \'

entry

MCLR rise time (Vss to VinH) for Pro- | TvHHR 1.0 us

gramming mode entry

Hold time after VepT Tppdp 5 us

(CLOCK, DATA) input high level ViH1 0.8 Voo Vv Schmitt Trigger input
(CLOCK, DATA) input low level ViLt 0.2 Voo Vv Schmitt Trigger input
CLOCK, DATA setup time before TsetO 100 ns

MCLRT

CLOCK, DATA hold time after MCLRT | Thido 5 us

Serial Program/Verify )

Data in setup time before clockd Tset1 100 ns

Data in hold time after clock] Thid1 100 ns

Data input not driven to next clock Tdiy1 1.0 us

input (delay required between com-

mand/data or command/command)

Delay between clock! to clockT of Tdiy2 1.0 us

next command or data

ClockT to data out valid (during read Tdly3 80 ns

data}

Erase cycie time . Tera 2 5 ms

Programming cycle time Tprog 4 8 ms

Time delay from program to compare Tdis 05 us

(HV discharge time)
DS30034D-page 20 Preliminary © 2002 Microchip Technology Inc.



FOSHIBA 25C1815

TOSHIBA TRANSISTOR SILICON NPN EPITAXIAL TYPE (PCT PROCESS)

25C1815

AUDIO FREQUENCY GENERAL PURPOSE AMPLIFIER APPLICATIONS. Unit in mm

JRIVER STAGE AMPLIFIER APPLICATIONS.
+  High Voltage and High Current le“' i

: VCEQ =50V (Min.), I[c=150mA (Max.) | g{

+  Excellent hyg Linearity : 5
: hFg(2)=100 (Typ.) at VCE=6V, Ic=150mA a4t _21
: hFg (I¢=0.1mA)/hFg (Ic=2mA)=0.95 (Typ.) O55MAX . m' =z
»  Low Noise : NF=1dB(Typ.) at f=1kHz a4s sl 3
»  Complementary to 28A1015(0, Y, GR class) -
VIAXIMUM RATINGS (Ta = 25°C) 127 127
CHARACTERISTIC SYMBOL | RATING | UNIT 3 .
] ¢ 3
Collector-Base Voltage VCBO 60 \' 123 9
Collector-Emitter Voltage VCEO 50 v
Emitter-Base Voltage VEBRO 5 Vv 1. EMITTER
Collector Current I¢ 150 mA 3 gggELECTOR
Base Current — Ip 50 mA JEDEC TO.92
Collec.tor Power Dissipation Pc 400 n:W EIAJ SC.43
Junction Temperature Tj 126 C TOSHIBA 2 5F1B
Storage Temperature Range Totg —55~125 °C Weight : 0.21g
ELECTRICAL CHARACTERISTICS (Ta = 25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYFP. |MAX, UNIT
Collector Cut-off Current Icgo | Vep=60V, Ig=0 — — 01 | #A
Emitter Cut-off Current IrBO VEB=5V, Ig=0 —_ —_ 0.1 ] xA

hyE(1)

Ve =6V, Ip=2mA 70 —_ 700

DC Current Gain (Note) CE Ic

hrg2) | VCE=6V, Ig=150mA 25 100 | —
Collector-Emitter Saturation
Voltage _ VCE(sat)| Ic=100mA, IJg=10mA — 01 ] 025 v
Base-Emitter Saturation Voltage | VBE(sat) | Ic=100mA, Ig=10mA — — 10|l Vv
Trangition Frequency fp VeE=10V, Igc=1mA 80 — MHz
Collector Ouput Capacitance Cob Vep=10V, Ig=0, f=1MHz | — 20| 35| pF

: . . , VeE=10V, IJg= —1mA
Base Intrinsic Resistance bb f=30MHz — 5| — | 0
N Ve =6V, Ig=0.1mA

Noise Figare NF £=1kHz, Rg =10k —_ 1.0 10 | dB

Note : hyg Classification 0:70~140 Y : 120~240 GR : 200~400 BL : 350~700

961001EA82

@ TOSHIBA is continually working to improve the quality and the reliability of its products. Nevertheless, semiconductor devices in general an
matfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress. it is the responsibility of the buyer, when utifizing
TOSHIBA products, to observe standards of safety, and to avoid situations in which 3 maifunction or failure of a TOSHIBA product could cause loss
of human iife, bodily injury or damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified
operating ranges as tet forth in the most recent products specifications. Also, please keep in mind the precautions and conditions set forth in the
TOSHIBA Semiconductor Reliability Handbook.

1997-04-10 173



TOSHIBA 25C1815

\ Ic - VCE 00 kFE - I¢
40 3
I i COMMON EMITTER [ COMMON EMITTER
2 ol 6.0 5.0 Ta=26°C l —_ Vep=tV
= Y o o 1000 ——-e Va1V
2 e V1 A LT = sooj—
rd
g 1/AVa4 Lo - Ta=100°C
AA" = 3 =100
120 = 1 25 N
B - 100} == o
g % 05 [F .‘.‘
— I 50 AT
g o [B=0.2mA 8 30!7 “si—
8
0 2 10
COIE 2 8 4 5 6 T 8 01 03 1 s 10 380 100 300
COLLECTOREMITTER VOLTAGE Vcg (V) COLLECTOR CURRENT Ic (mA)
VCE(sat) — IC VBE(sat) ~ IC
: I .
= COMMON EMITTER COMMON EMITTER
=]} _ '3 Ic/ig=10
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g€ 3
Lo 05 g
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]
Al gy E° 1 11 a=
¥ Ta=100"C a5 i
Eg 005 n 44 2 os
4 o] »e -
E 0.03 Y [ 2]
25
8 " N g5
0.01 | I { 0.1
01 03 1 3 10 30 100 800 01 03 1 3 10 30 100 300
COLLECTOR CURRENT Ic (mA) COLLECTOR CURRENT I¢ (mA)
I8 — VBE fr - Ic
1000 % COMMON EMITTER 2 COMMON EMITTER
': i v ov E L_ VCE=10V
) = ~
3 e 7 _cE - 1000¢ Ta=25C
| & 0
500
& 100 T z; H N
1 Z 300
E s 4! g
- Ta=100°C 25 ' § |
)
10 100
z
T [=]
] § [ ]
% <3 1 5
1 I .
0.3 ' l'l - 10
0 0.4 08 12 16 20 01 03 1 3 10 30 100 300
BASE-EMITTER VOLTAGE VBg (V) EMITTER CURRENT Ic (mA)
96100 1EAR2’

@ The information contained herein is presented only as a guide for the applicationt of our products. No responsibility is assumed by TOSHIBA
CORPORATION for any infringements of intellectual property or other rights of the third garties which may result from its use. No license is granted
implication or otherwise under any intellectual property or other rights of TOSHIBA CORPORATION or others.
® information contained herein is subject to change without notice.
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3 Program Tiner Overflow Sms *

dAAEEAARRRER A A ARkt k A Ak krhkkthkhk
]

list p=161628 ; list directive to define processor

#include <p16f628.inc> ; processor specific variable definitions

CBLOCK 0x20 H

FIVE_MS ; varliable
SEND 3

ENDC 3

org 0x000 H

goto In TMRO ;

org 0x04 ; Interrupt vector
goto ISR 3

« % % 3 ok ok b ok ok ok ok ok b e ok ek ok ok ke ke e o e dr e b e b ok dr ok ok
?

; Interrup service Routine *

AR AR AR A

ISR H

nop ; Accuracy delay

bel INTCON,TOIF ; Clear Timer{ interrupt flag
movlw 217 ; Load 250 times for timer
movwf TMRO 3

; decrease SIX_MS counter register

.
’

btfsc PORTA0 3
goto clear H

bsf PORTA,0 H
bsf SEND,0 H
goto  Ret2 3
clear 5
bef PORTA,0 H

bef SEND,0 5



Ret2 3
retfie ; Return from interrupt

;************************************

; Inmitial prot register *

;****t*******************************

in_TMRO H

cirf PORTA ; porta=—=0

movlw  0x07 ; off comparator mode
movwf CMCON H

banksel TRISA ; select bank 1

moviw  b'11011110' 3 RAO as output
movwf{  TRISA ; Porta 6 == oufput
movlw  b'00000111" ; **Use Timer0 and set prescaler 1:2

movwf  OPTION_REG 5

banksel TMRO ; select bank 0
moviw 217 ; Load 250 times to TMRO
movwf TMRO ;

’

bel INTCON,TOIF ; Claer Timer{ interrupt flag
bsf INTCON,GIE ; Enable global interrupt

bsf INTCON,TOIE ; Enable Timer{ interrupt

bel PORTA,0 . ; Clear RAO

: khkhkhhRARAkRA kb kkhkkhktkiddk

In_USART ; Initial Usart tx
banksel SPBRG ; select Bank 1

movlw 25 ;

movwf SPBRG ; set 9600 of buad rate

bef TXSTA,SYNC ; set asynchonous mode
bsf TXSTA,BRGH ; set high speed buad rate
bsf TXSTA,TXEN ; Enable data transmittion

banksel RCSTA : Select Bank 0



bsf RCSTASPEN ; Enable Serial port

orf SEND ;
)

b

AR EEAEA A RAARARRE A ARkt ARtk d
?

3 Main Program *

Ridi st i it st sttt dds s
9

Main_Loop 3
btfsc SEND,0 H
call Usart_send H
goto - Main_Loop H

ckkhkkhkhhkhkthhhithhhkthkhththhkhtkhbhtthhhhdd
’

; Program SubRoutine *
;*************************i**********
Usart_send 3

banksel TXSTA ; select bank 1

btfss TXSTA,TRMT 3 if <trmt == 1> goto return

goto $-1 H

bef STATUS,RPO ; select bank 0

movlw  0x41 3

movwf  TXREG ; send "A'" to computer
return H

end 5

sk AR A AR AR kAR A AR A A kb kA hhhddd
1
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