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Abstract

This implant device is invented , which is applied by class E power amplifier.
This power amplifier can design to transmit power. It don’t use many cables for
transmit power to the receiver. In this research. The pork is used for Intermediate
between the transmitter and the receiver. The receiver is implanted inside the pork
but the transmitter is outside. The transmitter is sent power by inductive link. In
addition, Coils are inducted from class E power amplifier. Moreover, This implant

device can control power stable all the sent time.
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2.2 29955 guuud

1vasslawuudilunaswanino fiufuagsennefuAuussyfuneamieni gl
anuddguazilduinneaumsluisasdidnvselinduvvesuiasn fenadedyyio
nszudaduvIRaInLaLfnAUUTEY FaumnanetulUlumensetudnuaey i inanowsesu
nITUARTINAELTTUNSELAAAUANATELNeTTY ieneasidSuuTIunsTuanstzIAinnns
Aasunazeenlidyayunssuaaduunsmuiiiiuduiy nauautinuiTauso
2asslomuudlulfidugnaennuilituisaseeadaawme fiinnlddmiudenlidyy o
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2.2.1 299stslouuud WUy aynsu (series resonant)

Impadance

I
1
1
X 1)
NJ V y
|
[

Resonant frequency

Frequency

JUN 2.5 anuduiusseningmpedanceiarndufivesiedsasslawuug wuu aynsu

AuENURYe4935A8 2l Impedance Mfimad islawuwst ilinszualvala
GRG

2.2.2 29954 519LUUN LUy YUY (parallel resonant)

Impedance

/ : "'\
AAA:J_ fj : \\
i : \,
J’ i b
F

Resonant frequency

Frequency

JUN 2.6 anuduiusiEnitdimpedancelarmuived99a s [ehuutUUILNY
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AnanUPve1995fe 28l Impedance gefinaud islewuwst vilvinsyualuala
g PSITUAUNITUIN

lngmnudislawuudisianusamlaningns

f=12NLC 2.20

2.3 fundlein (Inductor)
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o a el 1 % 14 ! k4 dl' U
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wansnuanURvasmilenh lnssaswusznaudigunadn (Coil) Wuseuunu (Core) Faunuil
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witlgnhulanng
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o

1 Atsavsatnasuianienislvavesnseuadidnnsou
2.3.2 N15T8IUISENI19UNAIN 2 VA
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ey Aduspurudvasiamieniurasisuiun sRefumiswuutuIy Adudn
woudsnasdmifosinfudmienhiitmdusaumuditoniigaluiss
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UT 2.8(1) anuudiivdnegluani iz
JUT 2.8(A) aunualmaniAnn1saud

sU7 28 uangn1sreunassrsusefuliiasamdnivanadn iWunasinlig
nszualriitlnaiiuanain denseualiing azinldifeduinudndn wavanuduves
GITRFIRPER a“meuﬂmmmalﬂwmmmamiumanmauﬁ] Imamwmamwm
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mMsindeuiidaiuftifiegiud ety Sedenaldifnussulviiunienity (nMswmideni
vosauuwmdnlnin) nsfinszualnilvaniuan sl lnAsuseiulndinmndes
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donseudlwiiifisduauimgegnagyinliauuusindndeasivinamnnuietoy
FuegiuUiuunszualninffemgeande wagiiliaunuimdnlnih liRnmsueed 8n
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wirfugud waevhlfauuusivdngushasn feilidesan lifinszudlwihluaninluiasie
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2.3.3 Uaggnilnanan1aaumie a1l

Qs

1 ql -] Q s le
AAumlienhgaimualag 4 Jade fail
2.3.3.1 IIUAUSAUVDIVAAIN

fiwienihiidwiuseuresueanunTu fekanslugy AUNULIANTLARRINANS
TnantursnszualnirlurnaiafaziAnduunnale aunudmanuSuiauind agvinlaiie
wsaru i Aulud e Mi3en1 "Counter EMF %39 Back EMF' wagann1snaidunss
WU MANIWILLINFRRUTAaIR Fedanaldarnnuiuderiuinmuldale detu AR
d‘ o =f 1= 1 s )
witten1n (L) fedudrdiulnensenuduiuseuvesnain (N)
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|

{ IR TIAH L e

JUT 2.9(n) anuduiusserinesiuiuseuvesunainiumATIImEe



15

2.3.3.2 WuNuasunan
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iniuivesuaainistudmsuraalniddtuwiuseule g dwandugy agviliidunse
W UANTIT LN IUMe warnstauuwdimdniuduasyiliaianuimile i finduniy
fatiy manumilenth (L) Jadudadrulnensatuiuivesvnain (A)

2.3.3.3 aUYYBIVAAIN

Fwildunaind iy ¢ sou venefiufieen (Cufiemnuvesuaaniiude) fauns
Tusu naswmesauuuindniiieduanunalausasunasiiviinuanaslunsnduiud
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2.3.3.4 Yaanunurvitwnunielueaala (u)
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2.4 199505 89NTUbE
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wasdygnanseuaadulvinaradudyarulninssuanssdednuaudRaoulnlniilya
iululuiianslafianmisgunsaififedldlunisulasdygalivilalen

JUN 2.10 21955895 RUALUUATIARY

2.4.1 71935384nUELUUUSA(Bridge Rectifier Circuit)

= I = = = e = a &
19T BINTLUALUULANATY (Full Wave) BnuuunilsAei9asiseInssuauuuuang
wsaiulvaduagaeiifidosuuanvsuiaduasiaranmzgniteanideuiliniendlusy
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A\ BN 7 )
@ 0 p ——
220V, 12V, S e v \/

QQ
|
|

JUT 2.11 YeasSesnsyuawuuuiod

luusazedslodaventasdunaduiiideda A vasaniogifianduvinuass 1
Afuauiavileutueislefaaugniaudmeaauguglvemileudasialan D2 uag D3 9z
ogludnualudansesiviunssuaislvansuisnsainta A dulelen D2 mnusinuniulvan
waelolen D3 udanduidngth B vemwdfaudas uardloussulradudsuthafudauand
11 8 wanifuauiin A mathnseuavedlalonazivdsululneiSuaings B vesvanfoginu
D4 eudumnulvanuay D1 nduidnd A vewifeuvasiiemausfunnaieulvanazd
femadeatumeuusniefdauanegmeiuuuisiunisihnszudlalenssfnaduiuiiazaes
1 D2 fu D3 wag D1 fu D4
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2.5 2993n1509AYE (Filter Circuit)

wasnsssnNivieNawmes (Filter) Aowasinihfsenlidygralwidianuile o

el' :i" = ] :i' q‘ n&" | q’j | @/ ] d‘dl' = [ d‘d‘
Aanuindansatiennudlannuiviaviifuiiuldle duanuidunietiennuidu o
wenmiloandimnunsvgnasmeuludessidursnnuilauagiuegiun1seenuuuas

NIsnsRIMMATeY 2 wuu Ae

1. UUY Passive Apnasiiusyneutufegunsaliuuwadn Seomnefegunself
ansavihendldlaglidestimsnseduigniuielivinnu dsldungunsaiuszian i
Frunu (R) Aufiulse (© wag vemammienth (L)

2WUU Active g wasTiuseneutudsgunsaifidesnisluii iensedunisvha
vesgunsal Feldungunsniusziom vondanes vie led

a e -
2995n509ANNANULLY 4 UszianfAe
2.5.1 2993N709a8yeY18uA31UAA" (Low Pass Filter: LPF)

wnefe 2995y enldy AL AR 0 Hz Ternudidwunniululs dawu
anufiseunfifmungiuluitey o sranveulynuaiiu dnuaizveeasinuadusiunils
Fuly degy
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X
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Aufiganinanditmun A XC azanaq silinud iuvnainlsanas uisdiudrnlules
QN C Meaansme sedudyyind Output Faulatseann
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ldfinnsaavieuvesdeynin LLavmmmmaaammmmmmmwmwumh dynyaseonnas
%mmvﬂuﬁua walumsuilslanunsaesinduiuld esannisnevauessdyg
Anudinneg vesgunsaivsanwain andunuuresidudesluliudsuwuaniuiivile
fadunailéTaududeguil 1 Aododynndauiigaiinasazandyynesduifosy sunsy
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D= I/RC = 2, —————” 21

Tned 0. fwhedu sifeunedund  (rad/s)
fo fwbady Bsed (Hz)
R fnthedu Toviu (Q)
C fnmhedu e (F)
Tuvhweaferiudedmun o 1iudr deemsagman R Aagldidu
R=1/0. C=1/27f.C L
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2.5.2 qaasn'ﬁmé'cgcyﬂmmw?iqe (High Pass Filter: HPF)
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2.6 WITATNAYYIUEWRDY

@

ICwwas 5550 ulednfenldiunnlunisiiluasedyginguaduiuunied wwu

2
Qs s s Qs s

&y e SquareWave dyaynuiad dyayra ramp wazasaaan lediues 555 Jugun

<

=Y

sohasswiifgunsaididavsedaddugagmely uarlidiudiidesranueniforununis
9w warldoududnear  #eq Ssdedeniseenuuukardglunisadsdygyuiad
mnudimeanisannsadilanisienld feusnainlefives 555 udidsiTledives 556 7
uuuy Dual Timer Usgnausne lediues 555 d1uau 2 1 agmeludidentu iieldid

142995A9787 wazdzminlunseanuuulasinesldlediues 555 wateq i

1.GND
£ - A4 (] i 2.Trigger
3 .0Output
2 - :] . 4 .Reset
3 O LM555 6 5.Control Voltage
- 6 .Threshold
4 S 7 .Discharge
0 H 8.Vecec

U7 2.14 uansduusenauresgunsallundaz )

ndIur19e vesladiuas 555

(1), (2) #89995 Comparator uifivimdifiudeuifisudysyin input W 2
frdnan Tn7idauanannndndnariidaay Output axdiAn Logic “17 wiafu VCC drdnand
1hau Output axdlAT Logic “0” wirflugiuglaas (0 Volt)
(3) fi92995 Nand gate ﬁﬂmﬁﬂiﬁﬁ’j’i 21 input o 1u Logic “1” Output 2%

¥ o

o
s 2

VIVINUBYNT

finnduLogic “0”uid input vilawdadiu Losic “0” fAaevihll Output awilidu Logic
“1” Yiud
Input 1 Input 2 Output
0 0 1
0 1 1
1 ] 1
1 1 0

m‘m‘ﬁ 2.2 AR 19Truth table
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wa as

(4) D933 Flip-Flop WUy RS - F/F ﬁﬂmawmmﬁ

R s Q 3
0 0 Q \Au IGH
0 1 1 0
1 0 0 1
1 1 Taile Laila

M5197 2.3 UARIAITIRS flip flop

Q war Q/ waNTuiuELe Ao N Q= “1”,Q/=“0" ;. Q=“0",Q/ = “1"

(5) \Jureas Transistor 71 Wit Switching #1 Q WU logic “1” Transistor az¥i
197U “ON” Hufaag Short 2997 sewine 7 wag 1 a1 o/ logic “0” 9 Open 1 7
waz 1 vasladiues 555

(6) Wusdumu 3 § fluuneanudumusiaiusie 3 & Sathfiudewsesu vee
goniiu 3 duwhgiu nnasen R wiazi dawvindu VCC/3 A R Hasdivurnpnudum
Ju K Tovia

Iage1dun19v191udu 2 WU Ae

- Wumdndnmmaungg uay

- Wwsastdudaaya

Fausnshaduisasiddny 17 2 vfinde

2.6.1 299s5luluaLaiia Monostable Multivibator

forsasiiasednyaotadiun 1 an wasndnisvsainseaullieasifindyyu &
AU sfianunsarvunldseen RC

Vec
Ra 4 8
7 3 Vo
]
- LM555
+| C 2

[ ]
, 11
J=— ngges ;-En.luf

1

'gﬂﬁ 2.15 Uam999s Monostable Multivibator
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RANNITV NI

veueilaifdaysy1es Trig fian 2 Virig = VCC wseumsaumUBamasazidugud
wWsedn VeCaefinsrualuarinu Ry W1u Tr aensad 18 Vo = 0 dlefid ey trig fiun 2 fle
Vtrig = 0 Tr meluag “Off” Ve agvin1siiuyseq (Charge Q) unsetuAnusaunnasan
MU Fames Uszna 2VCC/3 murdainesarmeusegiiny Tr vasefimundanesnnedsyy
output 919U logic “1” 16 Vo = VCC

1995 Monostable Multivibator Waunsnasedeyeyaiadluandiui 1 gn
WEIRINENTT trig A1 2 TneAuninanaduuagiual Ry way C
aunnslun1s charge Usgques Capacitor 370 0 fis 2/3Vec A

V. () - M [ )
2/3V,. = Ve (12
G - +1/3
H/RAC L In1/3
t - 11RAC
3 N TARC A\.......223

2.6.2 29350zaALUA Astable Multivibrator

ferasadiedaynyias Square wave danuifiannsafuualdmuanufanTg ¢ mEJﬂ
1 Benes CuarA1AmFILUNIY Ry wae Ry Ingluasestiuenainae mmmﬂ TMUAAILE
Y0dRYEY I Square wave SREAT C UavAN Ry = Ry + Re WAI0saL1507 92 muntI9iIa7
“ON” Way “OFF” vosduansieaiuansieiuaas Ry wa Ry WWandae

Vcc
Teads
3 Vo
L

LM555

L g ._1_1 s
I cD.luEE ‘I.

Ul 2.16 Wane3as Astable Multivibator
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Tgudnnisiiuysey wavmedsequasmuameslngasynmaiuysesnu RA, RB
wazavAeUsEEl RB wag Tr neluas GND
- yuzfiandaimeiifuusey aufesefuusedy 2/3vCC Uiz Y99 VO = VCC
- yurfimUrdamesmeuszgeen iaussiuanaseniitiinn 2/3vCC fla VCC/3 iy

SIRUVDS
VO = 0 (Frudlian)

nsIATIERa1lunIg charge wae discharge capacitor
1aTlung charge- € 990 0 e Vee/3 Tdaan tl

-t/RC

V. (t) & Wl {ie /)

Ve/3 = s

t1/RC = ln2/3 = -0.405

t1 = 0.405RC

1alunas charge € 910 0 fia 2/3Vee Tdhaan t2

2/3Vce \ Y2037

-t2/RC 5 In1/3 = -1.098

12 = 1.098RC

N, . t2-t1 = (1.098-0.405)RC

T, = cEEmap ) 2 AN &.1).... 2.24
Wi R =Ra+ Ry

%1 = 0.69(Ra+Rg)C
na1lunig discharge 910 2/3Ve. 19 Voo/3

g V() NG i

Vel 3 —\" ">/

i = -RCln1/3 = 0.69RC

T, = 0.69(Rs)C

T = T+T5

) = 0.69(Ra+2Rg)C w225
fianud Square wave

F = 1/0.69(RA+2R5)C e 2.26
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umi

Tuunilazgnamiandnnisinumuagnmssenuuuiasveteidseana £ Aldduanadn
Hwgugiliidenisinieniuasiitmiegiasiveanyiondidusfundinuiazinngsi
wthlldeumdeinantuesdagludosdiusasiasdlldonuugnunusaemiumiu
5Ui 3.1 Tneluumiasuansmsdmnnmvesiauusinelusasveeiidinana £ Tagluty
wsnl¥ function generator ﬂaué’zgfgm%ﬁdmnﬁgummuﬁmfg'lmudawwmaﬁné’wma E
Tudnwaruuy Close loop Tagld 2905 timer fuiaudnvazeamdalasluuni wwuans
msidendgunsallildmumuiiigdons

Drive . > |
e ?
MOSFET | & |
circulf - — P

5UT1 3.1 uansnmsiuvasimplantable device



e
t Asatable

Buffer circuit

Current

Transformer

Coupling coil
7 (Secondary)

Rectifier and A W,
regulator

JUT 3.2 Ufenlneagunsuuanin1seanuuLeededstee fasratadietiluy segna
ANSNAE)

Coupling coil

(Primary)

3.1AuaNUAN9BaANnsating
3.1, 19298710150 NYNA NIUAUNHDINT LA
3.1.261998101 507 9UNANUANARINIT LA (1MHZ)
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JUT 3.3 wasveeidenlivinisesnuuules R, uismumuaiiouvessesitiluldau

TneisrannsogulissivdeudilsUsugildaingns
R=(KR ' ;R=R,
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U7 3.4 uansiagursasunerdsiilivhmsguliindeusileugundlaed C,=C1 uaz
C,=CAnglunsmunmmiudsine A nnnaingui
3.3 AIANUINAIRRUNTAIANY

MBEINSANLIN
samsliAmmdsnuiivan (PLWIAY 300mW wagiamufimud 1 MHz
Tviein RL fiFfwihiu 1Ko Taedt AL Wumuiumuatiouvenasiiegmelusiime
auyAal k IAnviady 0.2
MuueA1 Q JAvinfiu 10

Specific P, Q
¥ & Calculate Ceq —— Calculate C,,
L] RL
i
Calculate R* Calculate Frequency
Calculate V
and L* operating 1 and 2
Caleulate L, C, Calculate L, C, |

andC, andC,




RINFUANTT

INFUNT

FINFUNT

ANAUNTT

AINFUNTT

PINAUNTT

VINGANANT

1NANNTT

INGUNTT

R = (R
= (0.2°10k
= 4ooQ
U'= (QxR Yomf
= (10 x 400)/27(10°)
- 636.6 UH
Li= L ALK)
= 636.6 U/ (1-0.2)
- 663, T.=L,
Cs=1/2Tf xR x(Q-1:1525)
=1/2T x 600 x (10-1.1525)
-44.97 pF
Co=8/2I (T +8)xR x f
—8/2T0 (T +8) x400 x10°
~73.05 pF
Caldiit
= (44.97p x 73.05)/(44.97+73.05)p
- 27.83 pF

for =Ll I Ca

=1/2TtV636.6 x 107° x 44.97 x 10712
=940.6 kHz

f02= 1/27[,} L*Ceq

=1/2T\V636.6 x 1076 x 27.83x 10~12
= 1.195 MHz
Cpp = (1/2TO /L
= (1/2T x 10//636.64
= 38.2 pF
Voo =\/W
=,/(500m x 400)/0.5768
=185V

.............................. 3.1

.............................. 3.2

.............................. 3:3

i 3t

it nD

s 0

)

.............................. 3.8

............................. 39

........................... 3.10
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3.4 msnavagunsallunsdsneg Tne R, Wisuiaiioureasifidnaudumiu
finge) Nl Q=40

Tumsalduanmanisiuamadudsineelunsdd R Aldduanusumuaiiou
999 1asmelutuSAYIRY 509, 1K, 10K warimdsnuilvan 100mw,300mwW way
500mW vieufinaudl 1 MHzuazannsTaAmessaniinud 100 kHz lia Q Usesnm
40 wariflesnn Q = wL/R dearuiifindu A Q Suwilthiugeduse faudddan
Q=40 Juandesiulumsmualfranisfuindansid 3.1

100mWwW

R. = 50Q 2 12.73u | 13.26u | 14.61n 2n 1.91n | 997.4k | 1.06M | 0.58

Ro=1KQ | 40 | 254.6u | 265.2u | 730.5p | 102.4p | 95.51p | 985.6k | 1.05M | 2.63

R.=10KQ | 400 | 2.54m | 2.64m | 73.05p | 10.2d4p | 9.59p | 986k 1.05M | 8.33

300mW
R I L, Co c) of A I Vo
R, = 50Q 2 12.73u | 13.26u | 14.61n 2n 1.91n 997.4k | 1.06M | 1.02

R, = 1KQ 40 | 254.6u | 265.2u | 730.5p | 1024p | 95.51p | 985.6k | 1.05M | 4.56

R.=10KQ | 400 | 2.54m | 2.64m | 73.05p | 10.24p | 9.59p | 986k 1.05M | 14.42

500mW
R L B Ep Cs €, for foz Voo
R, = 509 2 | 12.73u | 13.26u | 14.61n 2n 1.91n | 997.4k | 1.06M | 1.32

R. = 1KQ 40 | 254.6u | 265.2u | 730.5p | 102.4p | 95.51p | 985.6k | 1.05M | 5.89

R.=10KQ | 400 | 2.54m | 2.64m | 73.05p | 10.24p | 9.59p | 986k | 1.05M | 18.62

191991 3.1 Avessgunsallunsdisingg

PNAT19 3.1 WuPAweInaUTRnTulvaniullinadan Voo Wity lnsilenn
weauvanfiudua1ves VoD Aezifiudusmeluvnefidves R duiinatunnailaeidionn
R, samuAwed RYLX L, Suwilduiutuluwnec,C,C, Tuwilduanad
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NA1597 3.1 nuinsel R, = 10k ohmdesldunannfifvualugldmngauiunis
ihluvszgnalimensunndlaaidioniues RL uay Power fiAnnngagvlyiaivausesiud
Tnandamntumulumouaglfhnsdiludmunode Q Sawintu 10 Fadunsdiiugiian
fothluatmsasdunuilneasdusuuiudonld RL = 1Ke uazndanuiilan 300mw
wswdleldmidudmuavaanlilug LﬁulﬂLLagﬂ'waaqUﬂmﬁuqLﬂuﬁwwaaqﬂﬂiaﬁﬁﬁag
s3dlneldnansAunsdl

300mW
B [l e B P v ¢, |f. |f. |voD
Ro=1ke |40 | 689u | 68.9u | 680p | a70p [330p |880k [1.1M | 6

3797t 3.2 Avesigunsallunsdinueiige

3.5 MIsf1edyadvasuiNe A1UgNIesYIEidIRans E

Tumsaiedygraiedilumunmsasaanad Ideonuuulagldimsiuluandauas

'm5@3&LmLﬁaLﬁaa%ﬁaﬁ’@fmmmwwm@u Immﬁaﬂmqﬂﬂ‘sﬁlumﬁﬁaﬁaﬁ
washiluanida way szawadann nsmanuduius fgui 3.3 Tagldmud

1MHz
10 i | 1_0! 1 | .
100m L Ty=2°C 100m — 7,=25°
i y—t— | fom }

L R /ngn O

L ‘ £ 10k

pe] ] g 1N et

H“’““ 67 A ik - " e

9 1oy AL g - 8 W= g

g PR - wmk\

8] | [§]

™ , fo0M S 00MQ

< q

9] ¥

=4

In in /
100p y ‘ 100p I(/ |
10p £ /\ \ \ 10p {
) TR B |
04 1 10 100 1K 10K 100K 1M 1OM 100n  fw M0 00¢ dm A0m 100m 1 10

FREQUENCY (Hz)

p—y
=1
=3

e

o

TIME DELAY (s)

U7 3.5 msadengunsalan R uar C iAnuindesns
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80uH
current transformet & Us
c2 AQuH 3 [ a3
| f
| 2
Q 4 100pF H P
1 |
1 :R].
IK R2
: 680pF RPof >
A 65uH 10K g
o i
= c1 0y 1
GND 0.1uF u1 =
==C1 XD
100nF o U alil=s
ICM7355 i
£ g R6 L3 2 |iewsss
Re i el Zoou g N I
T o r =] 0—4 GND reset ———l
sc g Btng ol
; § 100aF. 2 | Vean Vidd 8
RS = 01uf AN
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Cl o ™~
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JUT 3.6 ULAAINITERNUUUAIREINATAIUANNI ST IMaIAaBLe Uy ynAlY
MANTWNNE

Ye95tlagiinnsgydendauiesfigniloussduiinnaseuueamniiu 0 Famsatuga
finszuaiinanul 1 iy 0 Tneld current transformer 1l#lu control loop iesanidle
finssualnaruLiamiemsmiieniliAnnssualualu current transformer WAdgy ML
finsideunesumaly 90 ssmwhlidensauaiilnasiu L1 whitu 0 nszuaiilvaly current
transformer 9siiugean uazavtgaiinseuaiiangeaniluasredaygn trigger Wiuases
timer WUU monostable

TupsuiSuduasesasvhalaeiidyga993 timer WU astable Wudyaamunu
dlorasveneindenana E Suvianvili current transformer afsdayaynaily trigger 293
fimer WUU monostable M&191nA99asYneulaeli dy g 10aIN2995 timer WU
monostable Wudtygiuaiuny

295WATUAYIAIUALNAINNGT timer Tngld Logic Gate Fmthidumileu
andlagdQaaIN1AT timer WUV astable WAy monostable anludyaawudifivi
989 And Gate fafl 1 uay 2 nwudeiu Tev12ves And Gate F25udnyguAndses
Fauaunas trigger WAY12v89 And Gate ffilaefudyanAoAsvosdyna trigger A1
Not Gate 1hdyanamosnues And Gate sazdaluiludyanauvidhues or Gate eyl
AUANNRTVLNEMAIRETE E
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D1
| Bndgel
Dl D D4
L1 " &
69uH =—=—=CI
D:odc 1N40p2 Diode 1N40p2  Diode 1N40p2
330pF —2 Rl R2 R3
100 100 100
1uF
]
DS D6 D7
anLEDl \:\LEDl \:QLEDl

SU# 3.7 u,ammﬁaamm‘umﬂ%’maaimuﬂmwwmsjﬁﬁé’aﬂmaé‘gﬁaﬁwiaqﬂsﬂf‘if
NN ITUNNE
mn'ﬁﬂﬁ’j‘ 7 uansfersnsniasulasld LED WushuammalagluBridee diode Humns
2ldidu Schottky dIOde i]ulmﬂﬁvammwmmwmaammmmumurec’uﬁer wae filter u,m
e ldusey DC Amile duseiu DC uuumaq LED 13 fhagrieumasidienseiu D¢
anas 971U LED N9gf1anuananie
Tnsmsarnueaosléduseiu DC geanuszans 5 V failesis R100ohm fu LEDY3
el LED dusniinszualvg Useanas 30 mA LEDRA2 finssualvausyann 24 mA uay
LED#T 3 finssualviaussanmy 20 mA
& LED Bavie3iauansdniin1sfensyiasiy 74 mA waneiniaasnadanansoss
WHIUNGER 370 mW
unay
Tuunildnannismuiusriegveesvegideraa £ Mduiaslunisiv
wnanigugilasuanidstunsumsiuindinisimnauasidegienisinuazuanis
ﬁnumﬁuaamzﬁsﬁaqLﬁa@LLuﬂﬁmaqﬁhqﬂmdeﬂwﬂﬁag”imwwmaﬂ“ﬁﬁmma E wazlui9as
afedngudvisuiienuaunisyhnurenesveeidenana  agldm R uag C 210
g‘dﬂ'ﬁ'xWﬁ 3.5 lmafiA1 R 1 KQ wazaAn C 100pF
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UNNA 4

NANIINAEDU
Ui

Tuunilaenamiwanissaesmvhauvanssueneidnaa £ Tngldlusunsy
Pspice warimuamfIllsinen amuansiedl 3.2 iilagguuuuves ussd, Assua MNe
99 Iudulumuguuuunisiuvesrana E (gﬂﬁ 2.0) wiohikaragnaniiHaninaaes
n3tiifldeas timer Joudyaadiiuinsvenefdsrana E waznsdlfifl control loop

NNIUTB.1 ‘Iwmmm Input = 1 MHz kazdl Duty cycle = 50 % lagagInnsaiuuay
nIzuARLARI9 NN 6 e dayand Input, LLiamu‘wa'msa (MOSFET) , n3zuaiilva
WU Cs , Ngsuaiiivasiiu Cp nszuaiilvaniou RL way ussdufinnason RL TAsuuuures
WSeU UATNTEUATIQAR1E gia]

4.1 JURUUVB LTI ULAZNTLENYAAT  lllanE U Inaniniu100mwW

RL = 50 ohm

JUM4.1.1 JUBuuvRL It ukaenIERanyasnsiland wmilnanviniul00mw Ri=50 ohm



o5

RL = 1k ohm

U4

1.2 gUuUUTRLTIsUagN S Ragnene dandsnuiiluanivnfiuloomw Rl=1k ohm

RL = 10k ohm

JUT4.1.3 JUnuUrBIusIAuLansEuanyaiedlondsuiluanivindul00mw 10kohm
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4.2 SULUUYDIUTIAULATNTZUETIIAR9 ilaNAI U lnaainAu300mwW

RL = 50 ohm

JUT4.2.1 JULUUTR SR ULAEN SEUa a1l anasuiiluaniniu300mw Rl=50 ohm

RL = 1k ohm

JU4.2.2 sUnUUrasusIsiutaznssiaignme il andwuilvaninniBoomw Ri=1k ohm
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RL = 10k Ohm

5UN4.2.3 sUiuuveussiuaznszwanyamIaanadsunluaniinB00mw Ri=10kohm

4.3 JULUUYBILTINULANTTUANYAA llaNE U Inaaini us00mW

R. = 50 ohm

JU4.3.1 UsuuTaussdiutasnseuanyadneeiandeuiluanyiiius00mw Rl=50 ohm
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RL = 1k Ohm

5U4.3.2 SUMUUDRLTISULEEN TELATIRARIS ] anE 391U TIlraaninAL500mW Rl= 1k ohm

R, = 10k ohm




1)

4.4 SULUUYDILTIULASNTEUETIYAA S llaNE s U vaainAu500mW
nTAAIMUAAIQ = 10

R. = 10k ohm

5UT4.4. 15Uuu YR siulae N TEuangns donasnuilvanivinius00mw Rl=10kohm
AMUAQ=10

WAUINTMUINNTINULEMTBLAEL JURS JULUUTRILTIRU Input iBufuian
Tnefins i 2 \Wunsivesusaduiiaivdfioutiuial ns1miis fe nsmasnsewaiiinu Cp
(@) uag Cs @unaiieuduia ns i ¢ Aenseuaiinaniiu RL Weufuaiwasnsm
gavneifunsvlvsaussfudinnason RL Wisufunan

31NN1591089N159191UVBTVURRRIE E HUIFULUUVBIUTINULAENTYIE
mugaiadulumamauf uazannsdifiusfiaa§ui 4.4.1) ussuiiaivndfiawiniu 70 v
waznszuafilwas Cp , Cs fimnssuageanil 100mA vililunisiden MOSFET unfiy
Andiudesdion MOSFET fianansanuussfuannndt 70V wagannsndnenssuaunnn
100mA 16
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nnsdlfugNgaagldrvasiudsmegmumsa.3vdugunsalfiunuuuas

9
3

lvinAussiuaivduazussiuiinnaseurLinglffinseenaseninaunain2uniiie
HaLAnTY

Tnanmsvneeesily Function generator (Juuwvasinousssiu Input 5 Vpp
AMUIMHz A1 Duty cycle = 50% uwaginanseninanaInfeainialagiuuy

WFIFUAILRAG99Fadl

4.5 sUnuudyyrauawseaudialy function generator Jaudeyayia

O R T T O T T Y T o o o
. ’

.
.
.

.
.
.
.
.
.

§UN4.5.1 JUBUUTRusISuTasgUnsalfuwuy

mmw 4.5.1 @010 INVUINVDIRTIAY Input (ﬁmaaq)lm 5.3 Vpp AYE 1.009
MHZLLﬁ““Uu’lWU@\‘lLéiﬂﬁﬂ%ﬁ’]‘ﬂ‘ﬁ{ﬁﬁ’l WAL 15 Vpp AU 1.008 MHz
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a s

PMNFUTL.5.2 aansoinausadiuiianased RL ilevaaiaviazilsagRadulaiviniu
14Vpphariinaud 1.013 MHz
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el

JU%4.5.3 UluuraIusiuiinnases RL Lﬁammaaﬂagﬁwﬁmﬂums 5cm

IN3UN 4.5.3 ansninussduiinnaseu RL ievaainagreiudusses 5 cmld
WU 3.56 Vpp wazlinnud 1.007 MHz
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JUM4.5.3 JUluvvetussiuiinnaten RL iWlernainegvineiuluszes 10 cm

NNFUT 4.5.3 anusndausaiufinnasesl RL leveanegviniudusyey 10 cmld
Wiy 1 Vpp wazdiaisud 1.005 MHz

NUN 4.5.1 wssduiinnasenednddudulumungufivesnasvereidmatd £
waggUnsaliunuuainsndiund il ieadliundiosregseninunadiniiuiiy
wssuanAsey RL sxlliranasunidindlannuiimiiui IMHz
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4.6 JURUUVBILTINUERTT99T timer Jauduginliaeasvenenidnans E

Tunsdllinastimer Jowdygraliwsueeidldanavesnainimiogias
=1 =4 ) y = o_ M v " 2/ . 1 P
Junsmdevestlelgund wasihdysyraiilaninisastimer lUiin29as Drive mosfet foud

avahluteulinulasvenends

o

194 Output YBINIT timer

sUf 4.6.1 5U&xy
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4.7 5UnUUYRuTIULLRlY2995 timer Taadl control loop Uaudaysyraili
IFVYUAAIAANE E

Tunsaiflagladygiaain current transformer Tudeulw comparator tieass
dryay1ad trigger AIUANINAT timer WUU monostable wagtdayay 104089 21435 timer WUy
astable waz monostable Turuglnviieludeulisasveneidnaa £

e E———— g0
.

- .‘ '-: .
3
I
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monostable

as

dynaaR1n comparator(@nda’) lneiiudmsiniluidudygy i tigger muAuns

e

¥N9UU899993 timer WUU monostable laglddynna@Eiaugui 4.7.2
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10BN

g‘U'ﬁ 4.7.3 SR IMITIA UL YINYUE3TT timer WUU astablelUSeuiieuriudsy
YA
Imamﬂgm‘f’i 4.73 LLamﬁaﬁ’zytyﬂmﬁkmﬁwwam% timer WUV astable(@m&aq)
Wisuileusudynnaseninvmesdind@il) nedlufidya mievinyanis timer wuy

monostableagifiudrdyananieminnueseindnfedysy 10911999 timer LUU astable
L4

2
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7 4.7.4 FYoIunTIFueMNVVRINRT timer LU monostablerUSaulieufiudayay o
L@ IWVIVRY dINA

'
s =

IgaINguUT 4.7.4 uansfiadayey e inynea3e9s timer WUy monostable(d

L
'

Wided) Wisuieuiudysyianervinnuesednd@i) lneideddyn nue1inmainias
fdal  as

timer WUU astableatAgiuNdLINRIN I INNVEIEIMAN AL BYE1049IN WIS timer WUU

o

monostable UuLa4
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(a) (b)

JU# 4.7.5 @5thsniaTulasmedenilssesiieesunainseub)junsmaTulas nads
Wevaadneginiu

93U 4.7.5 ziudngda) Swuvevaan LED fidauutosndigy (Dl svesves
vaaatueglnanuunn

unagy

Tuunillenandmwanisdiasinisiiauenasseiemainaa £ laeldlusunsy
Pspice iaganuaedgaiietiunuaanslaeilimaunsaifdninliluunis 1o
deyannge Aadulumumguiivnnsd

idlaldneaosrannsueneids wnduiinnaseuinanivuinanadidengamseaging
vosnankanilalinems timer Jouduaalnsamneddsldnamiionsunisld function
generator Youdyaaudiiisanuuimvesuaainilmisgliasdygyiaianaseulanidus
anaseeY

Tunsdififl control loop wasanaIndasaaIndluinsenindyganees
timer 11 2 wuulpedledidaananin current transformer Wudyanamununazeasds
annsodsdyaaluitneiuviiliuasaln LED Anldasan 2 a2e Asanunsadeiumdaauls
Usu104270 mw



52

undl 5
dyunan1Inagau
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Pspiceanunsnaguldidu 2 nydl

ns@fil dendsnuiilvanwhiusdmnudumuilnaniaiuniy wudiem
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AsouslaAATA ALY

nsdif2 iWermuihuniuiranui fuusndsudivandianduiy wuie
yeuseuiilnanuaznseuafnandanfutulusaeddvesiinisnhuasfuiu
Usraiigameiudensiidudondsauiiviu Tavddwesiideduultfudy
nazusunnAseuLeamaliANRinTuse

Tursasaerenidnard E Alaviin1sdiaesn1sinnuriulusiasu Pspice
genudlagunuuvasusukaznsenanINgan 9 pdulumunnguiinun 1993
annsamnuladianuinmvunuaglanwdunluanniuiifneanis
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lunsindynuressasiusuunundussiufatunluanidanfegiueide

9 U
=1

svegieTTRaITaesiin i nunssuiinaniiidniosatsanuazidlo Yad
"’zy,ﬁypmmm;mmqqmaaqﬂn‘sfﬁﬁmmuﬁﬂwguqﬁwuiwgﬂmeaumﬁw?ia%eiﬁgu
Hulusmumgui]flodeufudygadunmndninlinms timer Joudyaraliiu
195ve18fdIRaTa E uavanavaunainieyioglal dynyiuniugaineues
1I5VEIeAaIRANE E Lﬁmﬁauﬁué@mmﬁuwwé’mﬁuwquwﬁ WAYUIAVDA

wssiugegaifinvuiivantulivuinanas

dedl control  loop  29as@IUNTRAINALARILEYYIIIN current
transformer waga9asanuisaadendsnuludanasulsuseunn 270mw
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Data Sheet

5.6A, 100V, 0.540 Ohm, N-Channel Power
MOSFET

This N-Channel enhancement mode silicon gate power field
effect transistor is an advanced power MOSFET designed,
tested, and guaranteed to withstand a specified level of
energy in the breakdown avalanche mode of operation. All of
these power MOSFETS are designed for applications such
as switching regulators, switching convertors, motor drivers,
relay drivers, and drivers for high power bipolar switching
transistors requiring high speed and low gate drive power.
These types can be operated directly from integrated
circuits.

Formerly developmental type TA17441.

Ordering Information

PART NUMBER PACKAGE BRAND

IRF510 TO-220AB IRF510

NOTE: When ordering, include the entire part number.

IRF510

January 2002

Features

5.6A, 100V

rps(oN) = 0.540Q

Single Pulse Avalanche Energy Rated
SOA is Power Dissipation Limited
Nanosecond Switching Speeds
Linear Transfer Characteristics

High Input Impedance

Related Literature

- TB334 “Guidelines for Soldering Surface Mount
Components to PC Boards”

Symbol

Packaging

JEDEC TO-220AB

DRAIN (FLANGE)

SOURCE
DRAIN
"+ GATE

©2002 Fairchild Semiconductor Corporation
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Absolute Maximum Ratings T =25°C, Unless Otherwise Specified

IRF510 UNITS
Draltito Soutee Voltage (INOEE ) i v i v it iviiiie v v v a5 05 14 vias tieee won ois am me o ioonaisinne +s 0on s o Vps 100 v
Drain:to:Qate:-Vollage: (REg==20KRQ) (Note 1) owmremmans sn aw o6 o i o vl 08 0 v 1o Vbar 100 Y
Continuous, DralRGLITENT wowumvman s s s e sy b o v BEeas 5 8 55 5 2 iesee i & & Ip 56 A
To= TODSEE .2, e iren s e sermmeszsen 85 s B e B ssuoussmmenmerasomein B2 avw virstce. Py s 06 o, T oo v 5] 4 A
Pulsed Drain Gurrent (NOte 3) . . ... oo e Iom 20 A
Giate 10 SOLICE VOHADE « i s 4 45 555 05000 s 1e v vr ne ov bwiemain e s mon wosimre s ir o an e e o Vas +20 v
Maximum Power DISSIpation . . ... ...t Pp 43 W
Linoar Baraling Fagtor o w sa swmummnpam oy w0 ih 0 06 So0mens 5 S tiamil s 1 08 55t 0.29 W/°C
Single Pulse Avalanche Energy Rating (NOE d) .« o v vv v vn v vniinin in e s v teine s o vt s iae Eas 19 mJ
Operating and Sterage Temperature Range . .......vvviviniiiiiet e iiiiiiinanannns Ty, TsTa -55t0 175 e
Maximum Temperature for Soldering
Leads at 0.063in (1.6mm} from Case for 108, . . v. v i i o i s s+ + i ¢ s oo s e eens T 300 °c
Package Body for 10s, See Techbrief 334 . .. . ...\ttt e e e Tpkg 260 ‘e

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 150°C.

Electrical Specifications T¢ =25°C, Unless Otherwise Specified

PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNITS
Drain to Source Breakdown Voltage BVpss | Vs =0V, Ip =250pA, (Figure 10) 100 . - v
Gate to Threshold Voltage VasH) |Vas = Vps. Ip = 250uA 2.0 - 4.0 vV
Zero-Gate Voltage Drain Current Ipss Vpg =95V, Vgg = 0V . 1 25 HA
Vps = 0.8 x Rated BVpsg, Vas =0V, T, = 150°C - - 250 LA
On-State Drain Current (Note 2) IpoN) | Vs > In(on) x 'os(oN)Max: Vas = 10V (Figure 7) 5.6 - - A
Gate to Source Leakage Current lass Vgs =£20V 1 - +100 nA
Drain to Source On Resistance (Note 2) rosoN) | Vas =10V, Ip = 3.4A (Figures 8, 9) f 0.4 0.54
Forward Transconductance (Note 2) Ofs Vgg =50V, Ip = 3.4A (Figure 12) 1.3 2.0 £ S
Turn-On Delay Time tdoN) |lp=5.6A, Rgs =24Q, Vpp =50V, R =9Q, B 8 12 ns
Rise Time t, Vpp =50V, Vgs = 10V O - 25 | 63 ns
- MOSFET switching times are essentially independent
Turn-Off Delay Time l4(OFF) | of operating temperature y 15 7 .
Fall Time tf . 12 59 ns
Total Gate Charge Qg(TOT) Vas =10V, Ip = 5.6A, Vpg = 0.8 x Rated BVpgg, - 5.0 30 nC
(Gate to Source + Gate to Drain) lG(ReF) = 1.5mA (Figure 14)
Gate to Source Charge ) & Gate charge is essentially independent of operating _ 20 = nG
- = temperature.
Gate to Drain "Miller” Charge Qg - 3.0 - nC
Input Capacitance Cisg Vgs =0V, Vpg =25V, f = 1.0MHz (Figure 11) - 135 - pF
Output Capacitance Coss % 80 - pF
Reverse-Transfer Capacitance Cprss - 20 - pF
Internal Drain Inductance Lp Measured From the Modified MOSFET - 3.5 - nH
Contact Screw On Tab To | Symbol Showing the .
Center of Die Internal Devices
Measured From the Drain | Inductances 5 45 - 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
Junction to Case ReJc - - 35 | °cw
Junction to Ambient Roua Free air operation . - 80 ocw

©2002 Fairchild Semiconductor Corporation IRF510 Rev. B
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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 D - - 5.6 A
. Symbol Showing the
F;\Ll”?e gource to Drain Current Ispm Integral Reverse - 20 A
i) P-N Junction Diode &
S
Source to Drain Diode Voltage (Note 2) Vsp Ty=25°C, Igp = 5.6A, Vg = 0V (Figure 13) - - 25 v
Reverse Recovery Time trr Ty=25°C, Igp = 5.6A, dlgp/d; = 100A/us 46 96 200 ns
Reverse Recovered Charge Qrr | Ty=25°C, Igp = 5.6A, digp/d; = 100A/s 0.17 | 0.4 | 0.83 uC
NOTES:
2. Pulse test: pulse width < 300pus, duty cycle £ 2%.
3. Repetitive rating: pulse width limited by max junction temperature. See Transient Thermal Impedance curve (Figure 3).
4. Vpp =25V, start T) = 25°C, L= 910uH, Rg = 25Q, peak Ipg = 5.6A.
Typical Performance Curves uniess Otherwise Specified
12 10
& =
g 1.0 =, 8
= &
S 08 ™ =
= . w
= N c 6
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= \\ g \ ""-..__
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P 8 Iy
l; 0.2 \ 2 NS
E . ! \
0 0
0 25 50 75 100 125 150 175 25 50 75 100 125 150 175

Tc, CASE TEMPERATURE (°C)

FIGURE 1. NORMALIZED POWER DISSIPATION vs CASE

Te, CASE TEMPERATURE (°C)

FIGURE 2. MAXIMUM CONTINUOUS DRAIN CURRENT vs

TEMPERATURE CASETEMPERATURE
10
5
o k 0.5
5w 1L -
w k T — 3
nz fo2 — i -
E E F 0.1 P A
£ DM ]
E % | 0.05 gt -
S3 o1t 0.02 == T
N g 001 Ee ty E
E [ SINGLE PULSE ]
T NOTES: ]
ks DUTY FACTOR: D = ty/tg
PEAKTJ = PDM X ZBJC +TC_
0.01 [N Y A T I
108 104 1073 102 0.1 1 10
t1, RECTANGULAR PULSE DURATION (S)
FIGURE 3. MAXIMUM TRANSIENT THERMAL IMPEDANCE
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Typlcal Performance Curves uniess Otherwise Specified (Continued)

100
OPERATION INTHIS
REGION IS LIMITED
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T =175°C
SINGLE PULSE
0.1 iy
1 10 102 103
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FIGURE 4. FORWARD BIAS SAFE OPERATING AREA
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FIGURE 6. SATURATION CHARACTERISTICS
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FIGURE 5. OUTPUT CHARACTERISTICS
10

r'E_- Vps 250V
~ PULSE DURATION = 80us
| DUTY CYCLE = 0.5% MAX

i

Ty =25°C

=
-
n

"\.*\\
)

Ty =175°c 7
/

0.1 %!E

'—--...___-

102 I

0 2 4 6 8 10
Vgs, GATE TO SOURCE VOLTAGE (V)
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FIGURE 9. NORMALIZED DRAINTO SOURCE ON
RESISTANCE vs JUNCTION TEMPERATURE

©2002 Fairchild Semiconductor Corporation

IRF510 Rev. B



IRF510

Typical Performance Curves uniess Otherwise Specified (Continued)
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ICM7555

| General purpose CMOS timer
}| Rev. 02— 3 August 2009 Product data sheet

1. General description

2. Features

The ICM7555 is a CMOS timer providing significantly improved performance over the
standard NE/SE555 timer, while at the same time being a direct replacement for those
devices in most applications. Improved parameters include low supply current, wide
operating supply voltage range, low THRESHOLD, TRIGGER, and RESET currents, no
crowbarring of the supply current during output transitions, higher frequency performance
and no requirement to decouple CONTROL_VOLTAGE for stable operation.

The ICM7555 is a stable controller capable of producing accurate time delays or
frequencies.

In the one-shot mode, the pulse width of each circuit is precisely controlled by one
external resistor and capacitor. For astable operation as an oscillator, the free-running
frequency and the duty cycle are both accurately controlled by two external resistors and
one capacitor. Unlike the NE/SES55 device, the CONTROL_VOLTAGE terminal need not
be decoupled with a capacitor. The TRIGGER and RESET inputs are active LOW. The
output inverter can source or sink currents large enough to drive TTL loads or provide
minimal offsets to drive CMOS loads.

Exact equivalent in most applications for NE/SE555

Low supply current: 80 pA (typical)

Extremely low trigger, threshold, and reset currents: 20 pA (typical)

High-speed operation: 500 kHz guaranteed

Wide operating supply voltage range guaranteed 3 V to 16 V over full automotive
temperatures

Normal reset function; no crowbarring of supply during output transition

Can be used with higher-impedance timing elements than the NE/SE555 for longer
time constants

Timing from microseconds through hours

Operates in both astable and monostable modes

Adjustable duty cycle

High output source/sink driver can drive TTL/ICMOS

Typical temperature stability of 0.005 % / °C at 25 °C

Rail-to-rail outputs

EEREER
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ICM7555

3. Applications

General purpose CMOS timer

Precision timing

Pulse generation
Sequential timing

Time delay generation
Pulse width modulation
Pulse position modulation
Missing pulse detector

EEEEERER

4. Ordering information

Table 1.  Ordering information

Type number |Temperature range Package

Name |Description

Version

ICM7555CD Tamp =0°Cto+70°C  SO8 plastic small outline package; 8 leads; body width 3.9 mm SOT96-1

ICM75551D Tamb =—40 °C to +85 °C

ICM7555CN Tamb =0°Cto+70°C  DIP8 plastic dual in-line package; 8 leads (300 mil)m SoT97-1
ICM7555IN Tamb = —40 °C to +85 °C
5. Functional diagram
flip-flop
Vpp RESET
8 4
i output
comparator A drivers
6
THRESHOLD ™ 3
CONTROL_VOLTAGE > > Do_'_ i
1
IR
L!  comparator B DISCHARGE
7
TRIGGER -2 g
R 1
GND
1
GND 002220403
Remark: Unused inputs should be connected to appropriate voltage from Table 3.
Fig 1. Functional diagram

ICM7555_2
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6. Pinning information

General purpose CMOS timer

6.1 Pinning

GND [1] 8] Voo GND [T] i 3] Vo
TRIGGER [2 ] ||em75550D ] DISCHARGE TRIGGER [2 | cm7555CN 2] DISCHARGE
output [3] |!CM7555ID 5] 11RESHOLD outpuT [3 | ICM7555IN 67 1piRESHOLD
RESET [4 ] | 5] CONTROL_VOLTAGE RESET [4| | 5] CONTROL_VOLTAGE
002aae400 002aaed01
Fig2. Pin configuration for 08 Fig 3. Pin configuration for DIP8
6.2 Pin description
Table 2.  Pin description
Symbol Pin Description
GND 1 supply ground
TRIGGER 2 start timer input; (active LOW) '
OUTPUT 3 timerlogicleveloutput
RESET 4 timer inhibit input; (active LOW)
CONTROL_VOLTAGE 5 timing ca;ﬁéitor uppervoltage sense input
THRESHOLD 6 timing capacitor lower voltage sense input '
DISCHARGE 7 timing capacitor discharge output
et Vi S
7. Functional description

Refer to Figure 1 “Functional diagram”.

7.1 Function selection
Table 3.  Function selection
THRESHOLD voltage  TRIGGER voltage  RESETL! OUTPUT Discharge switch
don't care don't care L, E on
>2/3V+ . ' aaameae et
Vi < %3 V+ Virig > 3 V+ H stable stable
e <1/3 e e s = e -

[1] RESET will dominate all other inputs; TRIGGER will dominate over THRESHOLD.

ICM7555_2
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ICM7555

8. Limiting values

General purpose CMOS timer

Table 4.  Limiting values

In accordance with the Absolute Maximum Rating System (IEC 60134).

Symbol Parameter Conditions Min Max Unit

Voo supply voltage 18 "

Vi inputvoltage  TRIGGER 1 03 Vpp+03 V.
CONTROL_VOLTAGE -0.3 Vpp + 0.3 V
THRESHOLD -0.3 Vpp+03  V
N S e

lo output current - 100 mA

P power dissipation T;mb = 25 °C (still air) 23]
~ DIP8 package - 1180 mw

S08 package - 780 mwW
Tog storage temperature 85 +150 I
Tsp solder point temperature soldering 60 s - 300 °C

[1] Due to the SCR structure inherent in the CMOS process used to fabricate these devices, connecting any terminal to a voltage greater
than Vpp + 0.3 V or less than GND - 0.3 V may cause destructive latch-up. For this reason it is recommended that no inputs from
external sources not operating from the same power supply be applied to the device before its power supply is established. In multiple
systems, the supply of the ICM7555 must be turned on first.

[2] Above 25 °C, derate at the following rates:

DIP8 package at 9.3 mW /°C
S08 package at 6.2 mW /°C

[3] Referto Section 11.2 “Power supply considerations” section.

9. Characteristics

Table 5. Characteristics

Tamn = 25 °C unless otherwise specified.

Sym Parameter Conditions Min Typ Max Unit

bol

Vpop  supply voltage TrinsSTamb € Tmax 3 - 16 \Y

oo supply currentil] Vo = Vel S 50 200 1A
Vb = Vivax o 180 300 WA

Astable mode timing[21B3]

Afff frequency stabilty : 10 50 %

Af/AV  frequency variation with voltage - 0.1 3.0 %V

ATIAT frequenby variation with Vpp=5V - 50 - & ppm/°C

temperaturel4] VDD= e —— ppm/°C «

Vpp =15V - 100 ) ppm/°C’

Vi inputvoltage  TRIGGER:Vpp=5V . 020Vpp 031Vpp 0.34Vpp V
CONTROL_VOLTAGE: Vpp=5V 0.62Vpp 0.65VDD 0.67Vpp V
THRESHOLD: Vpp =5V 0.63Vpp 0.65Vpp 0.67Vpp V
RESET: Vop = Vnin and Vmax ~ 0.4Vpp  0.7Vpp  1.0Vpp V-

ICM7555_2

© NXP B.V. 2009, All rights reserved.

Product data sheet

Rewv. 02 — 3 August 2009

4of22



NXP Semiconductors ICM7555

General purpose CMOS timer

Table 5.  Characteristics ...continued
Tamp = 25 °C unless otherwise specified.

Sym Parameter Conditions Min Typ Max Unit
bol
I input current TRIGGER
Vpp = Vir]g = Vinax - 50 - pA
Vpp=Vigg =8V I T T
 Vpp= Virig = Vimin A 1 5 PA
Vop = Vi = Vinax % 50 - pA
Vop =V =5V - 10 - pA
R R oAzt pA B
Vob = Vist = Vimax ™ 100 - = - pA
VDD =Vrst=5V TN 7Y ] | T \ — pA
Vop = Vist = Vinin 1 2 r pA
VoL LOW-level outputvoltage ~ Vpp = Vimaxt lsink = 3.2 MA N e WS 0.4 v
Vop =5 V: lgink = 3.2 mA it 0.2 0.4 Vv
Voy  HIGH-level output voltage lsource = =1.0 mA '
Voo = 5 Vimax 4.0 4.5 - Vv
Vo output V‘olntag“e DISCHAI'\;GE: Y s & 4 : 02 ‘ 04 a
Vpp =5V, Ipigs = 10 mA
tr(0) output rise timel R =10 MQ; C_ = 10 pF; - 45 75 ns
Vop=5V
tio)  output fall timel - 20 75 ns
fose Dscillié{or frequeﬁéy 7 astable mode - - 500 kHz

[1] The supply current value is essentially independent of the TRIGGER, THRESHOLD and RESET voltages.
[2] Astable timing is calculated using the following equation:
o 1.38
(Ry+2Rp)C
The components are defined in Figure 15.
[3] Ra,Rs=1kQto100kQ; C=0.1uF;5V<Vpp<15V
[4] Parameter is not 100 % tested.

ICM7555_2 © NXP B.V. 2009. All rights reserved.
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General purpose CMOS timer

10. Typical performance curves

002aae404

250
oo
(“A.%oo ,-/
| Tamb=-55°C ]
+25°C / _—
150 |— +125°C —
\ //__/
100 )Y _--//
T
g //—3/
LT\
0

Voo (V)

Fig 4.  Supply current versus supply voltage

002aae405

102
" anE —
lo(source) Vpp =18V &
(mA) 5V N 7.
2V
o ML >
" ’—,
L~ 0
1 =z ol
F’ = -
—-
[ ==
1
- 10-1 1 10 102
Vpp -Vo (V)
Tamp= +25 9C/

Fig 5. High output voltage drop versus output source current

102 ) 002230406

i ‘?-E—
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E——— /_z—/r
/
1 Vpp = 18 V/
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101
10-1 1 10
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Fig 6. Discharge low output voltage versus discharge sink current
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General purpose CMOS timer

11.4 Astable operation

If the circuit is connected as shown in Figure 15, it will trigger itself and free run as a
multivibrator. The external capacitor charges through R and Rg and discharges through
Rg only. Thus, the duty cycle (8) may be precisely set by the ratio of these two resistors. In
this mode of operation, the capacitor charges and discharges between 4 Vpp and

%3 Vpp. Since the charge rate and the threshold levels are directly proportional to the
supply voltage, the frequency of oscillation is independent of the supply voltage.

s 1.38 -
(RA +2Rp)X C
5 = 24 o
B, +2R,
Vbp 1 A
Voo NN V
n|7— GND DD oD
L 2| TRIGGER DISCHARGE |-
OUTPUT 31 ouTPUT THRESHOLD |8~
RB | vpp—2{RESET  CONTROL_VOLTAGE |->

IC

002aae418

Fig 15. Astable operation

11.5 Monostable operation

In this mode of operation, the timer functions as a one-shot. Initially, the external
capacitor (C) is held discharged by a transistor inside the timer. Upon application of a
negative pulse to pin 2, TRIGGER, the internal flip-flop is set, which releases the
low-impedance on DISCHARGE; the external capacitor charges and drives the OUTPUT
HIGH. The voltage across the capacitor increases exponentially with a time constant

t = RaC. When the voltage across the capacitor equals %4 V+, the comparator resets the
flip-flop, which in turn discharges the capacitor rapidly and also drives the OUTPUT to its
LOW state. TRIGGER must return to a HIGH state before the OUTPUT can return to a
LOW state.

CM7555 2 NXP B.V. 2009. All rights reserved.
Product data sheet Rev. 02 — 3 August 2009 12 0f 22
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General purpose CMOS timer

Vpp
1 8 RA
n{;"—* GND VDD B '_'.._.._z
! o—2| TRIGGER DISCHARGE |-
! —2output THRESHOLD |2
1. o—YRESET  conTRoOL voLTAGE |2
1_ optional

I capacitor i c

002aae419

Vpp£18V;t=1.05 RAC

Fig 16. Monostable operation

11.6 Control voltage

11.7

17555_2

The CONTROL_VOLTAGE terminal permits the two trip voltages for the THRESHOLD
and TRIGGER internal comparators to be controlled. This provides the possibility of
oscillation frequency modulation in the astable mode, or even inhibition of oscillation,
depending on the applied voltage. In the monostable mode, delay times can be changed
by varying the applied voltage to the CONTROL_VOLTAGE pin.

RESET

The RESET terminal is designed to have essentially the same trip voltage as the standard
NE/SES56 device, i.e., 0.6 V to 0.7 V. At all supply voltages it represents an extremely
high input impedance. The mode of operation of the RESET function is, however, much
improved over the standard NE/SE555 device in that it controls only the internal flip-flop,
which in turn controls simultaneously the state of the OUTPUT and DISCHARGE pins.
This avoids the multiple threshold problems sometimes encountered with slow falling
edges in the NE/SES55 devices.
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