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ABSTRACT

This thesis presents construction of Wireless Helicopter for Educations Module
which target of this one has testing a properties and working of the Helicopter of apply to
any more. Which that stress of attenticn about smail electrical and electronic toys by use
frequency at 72 MHz as not common raw to Thailand's raw. It appropriate for about junior
of high school or senior of high school or a student of the University or than upper. The
Helicopter can use assembie with handbook and something handy for training play it as to
convenient and comfortable for a space to play it. For another thing can adapt with any toy
for add special thing. Example add small video camera for use physical survey at. Place is

can’t enter. That can send to radio wave and preset on menitor or AV channel.
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Ve(t) = Koet) (2.20)
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Te () =Tr(y) + Ti (1) +J? (2.23)
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Ve(S) = KeaxS) (2.26)

To(S) = K, L(S) (2.27)
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Angle of Attack: Lﬂwu wnanf¥aseni N Chord 2849 Airfoil Uag Relative Wind (9

mMwialsenaw)
ANGLE
OF ATTACK CHORD
e ~ e
\* \"‘“u..;i“
“""—M-
M""-k.,
-
RELATIVEWIND

Ui 2,15 spilumsiuas



21

Angle of Incidence: iiwHuMANTIWI Chord Line wasfinusvuny Longitudinal
Axis vasdruedastiu

Blades: luWnvaeipRaaLieadfiiu Air Foils #f) Aspect Ratio §¢ (Span WPy
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Angle of Incident: auisdnathaasmunsouiuudelfenanintwas

Main Rotor: %edipdnaanionayd sas, sw, 8, % wiawn lufldudausims

agnkHuy

7 2.16 ssuumavnomsaciimsaseimeman
v . ol y A o) I‘.‘f ] 1
Tail Rotor: WWeamadivluiennadnanasiisamda JluAld Sediadarishums

oo N 4 dea y o d
sangdeaimed lovsvaylwiumbunsapiiazssmnn funlufelifsteatinaiuhimafied

L
fgINI

Tail rotor

qufl 2.17 livinns
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Transmission System: svuutneveendswiusruuvesaulasldiufas Gears W
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L=c1xd><12-x,4 (2.30)

L =Lift

d = Density of Air
C! = Lift Coefficient

V' = Velocity of Air

A = Wing Area

Relative Wind:  ufiemeanfinseyhaatinedaciurie Foil  wia luweeaq

wAnLnas
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Datasheet IC U85 ATtiny26L

Features

* High-performanca, Low-power AVR * 8-bit Microcontroller
* RISC Archhecture

= 118 Powerful Instructions — Most Single Clock Cycie Execution
= 32 x B General Purpose Working Registers
e Arvivtrading -

— Up to 16 NP3 Throughput at 18 MHz
» Data and Non-volatila Pregram Memory
= 2K Bytes of In-Systam Programmable Program Memory Flash
Endurance: 10,000 Write/Erasa Cycles

. A
- 128 Bytss of in-System Programmable EEPROM 8-bit AVR
Endurance: 100,000 Writs/Erase Cycles
— 128 Bytes Internal SRAM H
- Programming Lock for Flash Program and EEPROM Data Security Mlcroco ntro’ler
« Paripheral Features H
= 8-blt Timer/Counter with Separate Prescaler WIth 2K Bytes
= 8-bit High-spssd Timer with Separate Prescaler FI h
2 High Fregquancy PYWM Outputs with Separate Output Compare Ragisters as

Non-avertapping Invertad PWM Output Pins
= Universal Serial interfacs with Start Condition Detector

- 10-bh ADC .
11 Single Ended Channaels ATtInyZG
8 Differantial ADC Channels .
7 Differentiat ADC Channs! Palrs with Programmable Gain {1x, 20x) ATtlny26L

= On-chip Analeg Comparator
= External interrupt
- Pin Change Interrupt on 11 Pins
- Programmable Watchdog Timer with Saparats On-chip Osciliator
+ Special Microcontroller Features S um mary
= Low Power |dle, Nolss Reduction, and Powsr-down Modes
~ Power-on Reset ahd Programmable Brown-out Detection
— External and Internai intarrupt Sources
- in-System Programmable via SPI Port
= internal Callbrated RC Oscilimtor
* /0 and Packages
= 20-taad PDIP/SOIC: 16 Programmabils 1O Lines
~ 32-lead MLF: 16 programmable 1/ Lines
* Qpeiating Voltages
— 2.7V - 6.8V for ATuny26L
~ 4.5V - 8.6V for ATtiny28
* Speed Grades
= 0+ @ MHz for ATtiny26L
= 0 - 18 MHz for ATtiny26
+ Powsr Consumption at 1 MHx. 3V and 25°C for ATtiny2éL
— Active 18 MHz, BY and 28°C: Typ 15 mA
= Active 1 MHz, 3V and 28°C: 0.T0 mA
= {dis Mode 1 MHz, 3V and 26°C: 0.18 mA
- Power-down Moda: < HA

Rav. 1477ES-AVR-12A13

] Note: This is a summary document. A compiete document
1s avadable on our Web site at www.atmel.com.



59

Pin Configuration

PDIP/SOIC
(MOSIDUSDADCTA) PBO 1 20 ] PAD {tADCO)
(MISO/DOMOCIA) PBT1 T 2 18 [ PA1{ADC1)
(SCK/SCLOCTB) PB2 T2 18 [C1PA2 (ADC2)
{OC1ByPR3I[]4 17 [ PA3 {AREF)
vCoCc 5 16 [ GND
GND[C]6 15 S AVCC
[ADCT/IXTALYYPB4 [ 7 14 [ Pad (ADC3)
{ADCA/XTAL2) PES (] 8 13 [IPAS (ADC4H)
{ADCONNTO/TO) PB6 L] 9 12 [ PAG (ADCS/AING)
(ADC10/RESET) PB7 ] 10 19 [ PAZ (ADCE/AINT)
MLF Top View
ﬁ
5 28
532
Sg¥%
388 5=
238 88
833 £s
BEBpgog?s
onnooOooanon
7 BERRERRR O\
Ncé 1 O 24ING
({QC1BYPB3O 2 230 PAZ IADC2)
NCT 3 22 [ PA3 (AREF)
VvCC 4 21 [0 GND
GND[] 5 20[0NC
NC(Os 19 NC
(ADCTXTALI PB4 7 18 [ AVCC
(ADCA/XTALZ) PBS 18 17 [ PAd (ADC3)
\ o 2T NRrTee S
oy E EJ er ooy
2889288¢%
g 23
g T a2
g aas
HRE
[&] =3
22

2 AT tr1y726( L) 5000000000000

14ITES -4 VR-12/03
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S A T tiny26(L)

Description The ATtny26(L3 is 8 low-power CMOS 8-bit microcontrotier based on the AVR
enhanced RISC archilecture. By executing powerful instructions in a single clock cycle,
the AThny26(L) schieves throughpuls approaching 1 MIPS per MHz allowing the system
designer to optimize power consuMption versus procassing speed.

The AVR cofe combines a nich instruction sat with 32 general purpose working registers.
All the 32 registers are directly connected to the Arithimetic Logic Unit (ALU}, allowing
wo independent registers to be accassed in one single instruction executed in one clock
cycle. The resulting architecture i mom code efficient while achieving throughputs up to
ten times faster than conventionat CISC microcontrollers. The ATSiny26(L) has a high
precision ADC with up to 11 single ended channels and 8 differential channels. Seven
differential channels have an optional gain of 20x. Four oul of the seven differential
channels, which have the optional gain, can be used al the same tima_ The ATtiny26(L)
also has a high frequency 8-bit PWM module with two independent outputs. Two of the
PWM outputs have inverted non-averlapping output pins ideal for synchronous rectifica-
tion. The Universal Serial Intarface of the ATiny26(L) afiows efficient software
implementation of TWI {Two-wire Sennl Interiace) or SM-bus interface. Thesa features
allow for highty integmted battery charger and lighting ballast applications, low-end ther-
mostats, and firedetectors, among othar applications.

The ATtiny26(L) provides 2K byles of Flash, 128 bytes EEPROM, 128 byles SRAM, up
to 16 general purpose /0 iings, 32 general purpese working registers, two 8-hit
Timer/Counters, one with PWM outputs, internal and externat Oscillators, intemnal anc
extamal interrupts, programmabile Watchdog Timer, 11-channel, 10-bit Analog to Digital
Converter with two differential voltage mpul gain stages, and four sofiware seleclable
power savirig modes. The Idie mode stops the CPU while allowing the Timer/Counters
and interrupt system to continua functioning. The ATtiny26(L} also has a dedicated ADC
Noise Reduction mode for reducing the noise in ADC conversion. [n this sleep mode,
only the ADC is fungtioning. The Power-down mode saves the register contents but
freezes the oscilislors, disabling all other chip functions until the next interrupt or hard-
ware resel. The Standby mode is the same as the Power-down mode, but extemal
osciliators are enabled. The wakeup or interrupt on pin change features enable the
ATtiny26(L) lo be highly responsive to extenal events, stil featuring the iowest power
consumption while in the Power-cown mode.

The davice is manufactured using Atmel’s high density non-volatile memory technolagy.
By combining an enhenced RISC 8-bit CPU with Flash on a monolithic chip, the
ATtiny26(L) is & powerful microcontrolier that provides a highby flexible and cost effec-
tive solution o many embedded control applications.

The ATtiny26(L} AVR is supportad with a full suite of (rogram and system development
tools including: Macro assembiers, program debuggser/simulators, In-circuit emulators,
and evaluation kits.

“_ 3

HTTES-AVR-12M
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Figure 1. The ATtiny26(L) Biock Diagram
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e A T tiny26(L)

Pin Descriptions

vcc Digital supply voltage pin.
GND Digital ground pin.
AVCC AVCC is the supply voltage pin for Port A and the A/D Converter (ADC). It shouid be

extemaby connectad 1o V.., even if the ADC is not used. If the ADC is used, it should be
connected to V.. through a low-pass filter. See page 77 for details on operating of the
ADC.

Port A (PAT..PAD) Pon A Is an B-bit generat purpose 1/Q port. PA7..PAD are all /O pins that can prowde
mtemal pull-ups (selected for each bit). Port A has alternate functions as analog inputs
for the ADT and analog comparator and pin change intermupt as cescribed in “Alternate
Port Functions” on page 95.

Port B {PB7..PBD) Port B is an 8-bit genenal purpose /O port. PB6..0 are all 'O pins that can provide inter-
nal pull-ups (setected for each bit). PBT is an IO pin if not used as the reset. To use pin
PB7 as an |/Q pin, instead of RESET pin, program ("0") RSTDISBL Fuse. Port B has
alternate functions for the ADC, ciocking, timer countaers, USE, SPI programming. and
pin change intermupt as described in "Alternate Port Functions® on page 83

An Externat Resel is generated by a low leve! on the PB7/RESET pin. Reset pulses
longer than 50 ns will generate a resel, even if the clock is not running. Shorter puises
are not guaranteed to ganerate a reset.

XTAL1 input to ihe inverling oscillator emplifier and input to the intemal clock operaling circui.
XTAL2 Quiput from the inverting oscillator amptifier.
] _ B
14TTESRvR-T2D3
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.
Register Summary
-

Address Name Bht? Bh & Bkt S Bitd Bit) Bk 2 Bit1 Bitd Page
33F (36R} SAEG 1 1 W 5 v i H € -8
IE (35E) Rusarvnd . i § . T T
33D (380} 5P 7 | o | see | See | &# t  sP2 | &Pt | sAb 12
$3C {36C} Ragaroad : . )
3B (558) GEISK P WO PLIE] PGIEQ - . N = 7]
334 (35A) QFR . MTFO PCIF L. I - « - 32
$30 (350; TRISE . SEA OCIEIR - . TOIE TOIES . ¥
332 (358; TR . OCF1A OCFt8 - N TEW TR . 37
337 1357 Resarved
1361368 Reservad
$3€ 1556 MCUCR . FUD 5§ 5M1 MO . 156 sC00 20
534 (584 MCJ5R - - - . WORF BORF EXTRF FORF 1
$33 (883 TooR) . . . . FSRO csoz €501 [ &
332 (3E2; TCNTD TracCounerd (§-81: 47
33148815 GELCAL Oscdlator Caibrabart Ragisis 2
43 320 TCCR1A comal | cowian | cowes | comiss | Focia | rFocw | Pwwis [ Pwwia [
125 ($4F; TCCRIE cTer | eaR1 b . 1 . | esia | csw § esn | csw 51
§2E (346} TCNTY T Counmwe ] 18-Biy £2
320 34D QCRIA ThmarCoumar! Oupa Compars Register A {B-Bit) a2
$2C (348 OCR1E Timae/Counte | Output Compare Regisoer B (B-B) [Z]
176 (348) ocae TienaeiCounter! Outpur Compars Registe G (B84} 7]
124 1344} Resarved
329 (3491 PLLCSR .1 . | . . | . ] rove | PuE | Puock
528 (3485 Reserved
3T (T
prge il Resecvad
2t (34%) Resecved
24 {344 Resarved
323 {843 Reseved
RIIMY Resarved ;

52141 woTCR Lo o1 woce | woe | woer | woe | wore 5

$16 1$3F) Resecvad T

$1E (53E1 EEAR . | eeape | EEARs | EEARs | EEeR3 | EEARS | EEAR) | SEARO ]

110 (330! EEDR EEPROM Data Rogistir (88k) £0

$1C (83C} EECR . - N - EEAIE EEMWE EEWE EERE &

1B (5 POATA PORTAT | FORTAB | PORTAS | PORTM | PORTAI | FOATAZ | PORTAI | PORTAZ

§14 133 DDRA DDA? DDAR DOAS DDA 5043 DOAZ [ DOAG

$101538 FiNA AT PiuAs PHAS PG B2 PNAZ PitiAs PiNAD

$16.1338; FORTE POATET | PORTBD | FORTES | PoRYSd | PRoORTEs | PoRTB: | woRTR: | eoRtEs

$77 (837 DDA [ o088 DD8! D084 D62 pos2 DBt DDBD

18 (534> BB PINBT PINgA PihiBs PB4 PINGS [T P FINGC

s Feserved

394 (334 Gseved

313038+ Avserved

312832 Avserved

311830 Rasercnd . j

30 Sevd i L ’

SOF 152F) USIDR Jrsboureal Sarial inverface Data B 16-Bd) [}

KE (126} uIISR UHSF | USIF | JSIPF usic | usickta | usiontz | umcwm | usienTo [

HOC 1520} USHR LSISE | uSOIE | USWMS uswM | uskcs1 | useso uSiek | usme 7]

$0C (5} Resarad -

30B (528 Ressrvad

5G4 (328 Raserved

6 (529 Resarved .

$06 (328 ACSR ACD ACBG ACO A€ ACIE AEME ACIST ACISC T+
71827: ACWUX. REFST REFED ADLAR MU [ MU [y ALon a4

308 1320 ADCSR ADEN ADSC ADER A ADIE ACPS2 ADPS Y A3P30 2

0413291 ADCH ADC Data Regester High By P

504 (8241 ADCL ADES Olata Regrster Low Byw 57

. Heverved j
300 £820; Aesaned

AT £ vy 216 L) 150

1477ES-AVA-12/03




s A TtiNy26(L)

Instruction Set Summary

“Mnemontc Opetands ﬂmﬂp{ien [ Opecation | ﬂugs j P LI0CKS |
ARITHMETIC AND LOGIC NETRUCT:ONS
ACD Ra, fr Add Two Repishwrs Rd — Rd + Rt ZLHNVH 1
ADC R, Rr Aad with Cairy Two Regesien Rd—Rd+Rr+C ZLNV.E 1
ADW Rl X Asd e Word R R o Fth Ras ¢ % ZCHVS 2
SUl Rg, Rr Subtract Two Reginers Ad = Bd - Rr ZLHVH M
SLg R, K Subtract Catrstan: kom Regisier Rde—Rd-E ZLNVH H
ac Fo, Rr Sebtrast weih Chrry T Fagisiery RdeRd-Rr-C ZLNVH L]
SBC R, K Suiraot wrin Carvy Conszat from Rey. fid i~ Rd-K-C ZLHVH E
SO Rai, ¥, Sulriraet itnerchirte boar Word Rdh; R — Fddh g - ¥ ZLONNS 2
AND Ra. Rr Logcal AND Regaiees fid e Rd s Ry INV t
AND: R, Logical AND Regisier sndd Constang R+ Ré ok ZNY [
R Ra, Re Logical OR Regires Rd ~ Riv INY 1
OR: Re, & Logiost DR Regaw ahd Canstant Rd = RAVE MV T
EOR: Rd, Rr Exchaive OR Fogeriers P « Rg # Rt INV k]
COMm Rz Ora’s Complement Rd = §FF - Ad ZLHY 1
NEG Re Twa's Conplement Rd +— $00 - Rd 24NV 1
S8R Re. K Sm&qs_lnnm: Rd—Rdv K ZHY 1
CBR Ro. K Claat Brlisi i Rﬂbur Rd = B« {3FF - K} ZHY 1
IHC Rg thamrant Rd v~ Rd+ 1 NV H
DEC Rg Tacrement Rd+~Rd-1 RV 1
5T i Test for Zaro or Mews R — Rd « R FA N B
GLR R Civar Regai Rd — Rd # Ry 2NV 1

IEX [ Set Regiser Rd = IFF Tone f
BRANCH INETRUL TIONE
RIMP k elative Jump PG —PCeke [ 2
MR Jvireet Juenp w0 {1 PCe2 Nare 2
RCALL ] Selativn Subroutins Call PC+—PCrh+t Mo 3
HeALL indirect Call ta (2 o2 Nors 3
RET Subrouting Retum P = STACK Hone 4
RETI ettt Rawen PC — STACK + 4
CPSE Rd, Br Compans. Skap ¥ Equs TRde R AC - PCedord e d 1213
cP Rg, Ar Comowe Rd - Rr ZHNYCH t
CPC R4, Ar Comnpare wiir Cary Rd-Rr-C INVCH 1
[l Rs. & Comgpes Regesior with immedaie Rd-K IHVLA 1
SBRC Rr. b Skip 4 Bk in Sagerinr Cleared AR Y PC=PC 2003 Nore 1123
SBRE Ri. b SE#BKHR!M%H sfmlePCo-PC#!ora Hone 13
sBic F.b Skip 4 Bt in 10 Regisiar Ciaarest #(PIb} = GPC - FCY2ord Nore 123
) P b Shlp 4 Bt 0 H0 Ragiser is. S HPb)» NEC - PLe 2o Hora 213
8R8S 5.X Branch if Status Flag Set H{SREGis) = N1theaPC - PC +k+ 1 None 192
BraC 5 K Branch it Status Fiag Claamd W |SREG(S) * N PC & PL + K+ 1 HNone 12
BREQ k Branch if Equal AIZ= 1) twn P e=PCea+1 Hona 12
BRME 3 Sranch if Net Equal H(Z =it PC o PCoy 4 Nons ]
BRCS k Beanch if Camy Set H{C s tyhenPC e PCok+ 1 None 13
BRCC K Brarch i Cary Clearme HCaltwnPC = PCek+ 1 Nons 12
BRSH ¥ Sranch if Same or Highar HICal)henPC - PC+x+1 HNone w2
BALC ] Branch if Lowar HC® 1)t PC ~PCra+1 None A4
BRI L) Branen if Mirus it V)t PC - PC+x + 1 None 12
BRRL ) Branch 1 Py =) PC P4y +1 None 12
BRGE k Branch f Gl o Equal, Sigrad NSV D)t PC— PC+k+1 Mot 12
BRLT & Branch i Less han Ieo Sgnad FR& VS 1) PC e PL s i+ Mo 12
BRHS k Sranch f =atf-cary Flag Set W= 1) PG - PO+ k+ 1 Fone 12
SEHC ] Branch if Haf-cary Flag Thanes IF{H = 0) e PC - PG+ k4! Hors 2
BATS L] Branch it TLay Set (T = it PC o BC 4k 41 Hons =4
SRTL ] Branch if T-£ag Clearsd HET aCitenPC = PL+0 41 Hore 112
BRVS k mlm{uﬁh A{Ve 1) henPC=PFCrhs1 None 112
aRVC k Branch if Ovaifiow Flay is Cleared A EV =0 thas FC—PC + ko 1 Nare 172
BRE 1 Branch ¢ isarrud Enstied A{l= 1then PC o= PC + &+ 1 Hora [E]
IR0 ) B_mschi!tnhm#Dlw Al = Githan PC+PC +h+ 1 None L]
DATA TRANSFER IS TRUCTIONS
MOV Re, & Low batween Ragrsinr R = R None !
g Re, n Laad mmaiiste R+ ¥ Nons 1
] Ro. X Laad ndirect R — (X ok 2
i Ry, X+ Laad indirect and Postsne. Rl v (W K o X 41 Nons 2
Lo Ra, -¥ aad indee: and Pre-dec X=X o5, Ad e {X) Hore 2

HI7ES-AYR-1203



instruction Set Summary (Continued)

FRmemanic | Operands | Description Opsration Tiogs ¥ Clocks
LD Ra, ¥ Lo widireey Ad - {Y} Hone 2
0 R, Y+ Load indirect and Post-inc. Ad o {7} ¥ 4= Y 41 Horw 2
T3 R, -¥ Load Sndivect and Pra-oat Y ¥-f R () Hond i
LDz Rd.veg Load indinect with D Rd v {1 » 91 Nond 2
T Rd, Z Lsad et Ad 4T Nare 2
4] Rd, Zr o] it ded Poming., Rdw- {2} 202+ Hone 2
) Fid. -2 Lo indieact s Pry-daz Ze2-) Rdein Hore 2
[Eeia} Rg, Zmg Load Indfinact with Despaa O Ad {2 +q) Nors 2
(2] fAd. b woms Dirnct from SRAM P & (k) Hone 2
ST x, R ] {4} = Rr tone 2
3T xe, R Stone inginect s PoR-ne K —Rr X enet Nofw 2
5T ¥ fr Simes ingirect ard Pre-det X ne X1, {F) = Rr None 2
5T ¥ Rr Stors Indirect e Ry Nore 2
37 Y= Rr Sivew |rahiwet 2d Posireng (F) = RY. Yo ¥+ 8 Pone z
5T v, Rr Sione ingirect and Pri-dee Yo ¥ o1 4¥) = Re Nane 1
5TD ‘req Rr Shire narect won Dl sosnvant 0 +q} +—Re Nona I
B 2 &r SWre iraerect ()= Rr Hor F
5T o Rt Sore tngduwet and Fost-ne ZjeaRL Z=Z41 None Z
57 - fr Saore indinet ard Pre-ac ZeZ-1.(%~Rr None 2
37D Zq Rr Srore inclrect with Disgkacwmant iZ-qie=Rr HNons 2
318 b A Store Dwwct 19 SAARL ) o Rr Hone 2
WP Load Prograr Memory 0w (T} Hone 3
P Rd. Z _oad Program Memasy Ad = (Z) Hiona 2
M Rd, P i Port Rd w7 More 1
T P fir Ount Ponl P Re Nona 1
PUSH Ry Puan Regisiee on Stack STACK = Rr Hors z
POP R Pog Regime kom Sask Rd + STACK Hore 2

[ BIF AND BIT-TEBT WS TRUCTIONS
Bt P B Sat Bit in L Regaiar L ) None 2
8 F.b Conwr B VO Ragaer VP8 0 None H
[N Ro Lagcal Snim el Fret 1)+ Rajn). Roid) — & ZENY 1
L3R Ra Logchi Snfl Rignt Rdin) = Refret). R Ty o O 2L mY 1
ACL 2] Rotate Lek hough Carry RAHD) o= G, RS 1 )= Rdimy, & o= Rdi?) ZENV 1
ADK Ag Fotate Rigit thiogh Cary RA{T) = C, Rein; — Rifarr 1), € — RE) 2LHY hJ
ASA Ad Arrerane Shil Bgnt Adin] +~ Ra(r=11.n =D & P 1
SWAF Rd Swagp tilobies RO} v Ra(T A3 RAT. ) — Rk 1. 0) Mers: 1

T B5ET . Frag Sa SPEGHN + 1 SREGH 7
BCLR s Fiag Linar SREQ) 0 SREGHs) 1
85T Rr b Bk Seors om Rapatar o T T o= Rrtl) T 1
BLD Rd. b B Load free T 10 Maginier A} =T Hons: 1
SEC Set Carry Qe £ 1
oLz Catar Carry Ce0 ¢ :

| SEh Set Nrghtive £ N1 N |
CLA Ciear Negatwe Flag N e O H 1
SEZ Sut Tees Flag Ze1 z 1t
o gt Zoro Fiag I3 z B
5EI Tiabal Imemupt Enabie 11 [ [
Cit Global imenype Dt ssa lem | 1
SES SR Teat Se1 5 1
i) Ciear S-pned Tasi Flag S+0 £ i
SEV IM T s Complemeni Cvarflow Vo F v 1
(=% Craar Two's Compiemnt Ornirkone ¥e—0 ki 1
SET Sn T SREG Te1 T 1
CiT Caaar Tin SREG T+—0 T
SER Sat Halcany Fag i SREQ Hoa b H
CiH Conar Hail-¢aery Flag » SRES H a0 H 1
NDP Hio Cparaton Nore 1
SLEEF Sesg (390 3peaific oeaar. lor Siesp Rnction) Mo 1
NOR Watchdlog Rese [3a0 sonaric casor for WORNMAY) 1

.
8 ATt vy 216 L) s ———
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s A T tiny26(L)

Ordering Informationt"

Speed {MHz) Powar Supply Ordering Code Package Operation Range

8 27-55¢ ATtny26L-8PC 20P2 Commercial
ATtiny26L-85C 205 {0°Cto TO°C)
ATtiny26L-8MC 32M1-A
ATtiny26L-6PI 20P3 industrial
ATtiry26L-85t 08 (-40*C 1o B5°C)
ATtiny26L-8MI I2M1-A

16 45-55v ATtiny26-18PC XP3 Commercial
ATtiny26-185C 05 (0°C to 70°C)
ATtiny26-16MC A2M1-A
ATliny26-16Pi 20P3 Industrial
ATtiny26-165 205 {-40°C to B5°C)
ATliny26.16M| 32M1-A

Note: 1. This device can also be supplied in wafer form. Please contact your local Atmed sales office for detailed ordering information
and minmum quantities.

A _ 9
WTIES AVR-1203



67

Package Typa
20P3 204dead, 0.300" Wide, Plastic Dual inline Package (PDIP}
208 204ead, 0.300" Wide, Plastic Gull Wing Small Outiine (SOQIC)
I2M1-A 32-pad, 5 x 5 x 1.0 body, Lead Pitch 0.50 mm Micro Lead Frame Package {MLF)
10 AT i1y 26/ L) oo ——————————————

14TTES-AYR-12C3



Packaging Information
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PIN

E1

)

A—; ‘

[ [ 0 O ) IOV J

SEATING PLANE ﬁﬁ
L

-
e

COMMON DIMENSIONS
(Unit of Measura = mm)

c
I LIPS SYMBOL} MIN | WOM | MAX | NGTE
- -m—-—| A - - ] sam
At | 0381 - _
D |98 | - | 25493 Now2
E |76 | - 8255
Et | 6096 | - | T112 |Nas2
B |03 | - | 0559
Notes 1 This package conforms to JEDEC referance MS-001. Variabon AD. BY | 1270 | - 1.551
2 Dimensions D and E* do net include moid Flash of Protrusion L 2an | - | 3810
Moid Flash or Protrusson shall nol exceed 0.25 mm (00107} c D203 — 0354
of — - Tz
o« |ooo | - | 152
e 2530 TYP
092801
2725 Orenard Pa T DRAWING HO. [REV.
r " .
n o doee oA 28101 e o TPy 762 mm Wide; Piastc Duas 20P3 B

14TTES-4YR-12M1

ATtiny26(L)
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AAAAAAARAA |
®

EEELEEEEL
s i e
T |
" p——— 1
Side View

hl

-l

At
End View

COMMON DIMENSIONS

{Unit of Measure = inches)
symoL| MIN | NOM | MAX | NOTE
A 00926 01043
At 0.0040 0.0118
b 0.0130 00200 | 4
c 00091 0015
o 0.4961 05118 | ¢
E 0914 02992 | 2
H 0.3640 0.4190
L 00160 0050 | 3
P 0050 B3C

Motes 1 Ths dmwm%rs for generai |r\hn'rm\a:£n only, refer to JEDEC Drawing MS-813, Variabon AC for addtional information
Flash,

2 Dimen
QIErrrn[OOGS]poruh

3. Dimension "E” does nol include interdaad Flash or protrusion. |ntac-laad Flash and protrosiona shall not exceed 0.25 mm

{0.010°) par sida.
4 L7 s the b of he erminal for spldening Lo a substrale

5 The lead width "b", as measuned 0.36 mm (0.014°) or greater above the seating plane, dﬂlnﬂaxmdanmmmvdmdﬂ‘ﬁ,g&

{0 024"} per sida

profrusions o gate burs, Maid Flash, protrusions and gate burrs shall not sxceed

TITLE
- 2325 Drchard Parkway
San Jose, CA 95134

2082, 20-4ead, 0.200" Wide Body. Piastic Gull
Wing Smail Outline Package {SOIC)

DRAWING NO. |REV.
2082

A

12

AT tiny 26 { L) s —

WUTTES-AVA-12133
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I2M1-A

ATtiny26(L)

f -
T 4
ai 3
B sipEvIEW
]|
TOP VIEW n-l::
L
~-{a1]
-
[ET05EE]
iy W COMMON DIMENSIOHS
i . §Und of Measure = mm)
e UUCous ™" sYMBOL| MM | NoW [ max [ wOTE
é g g 1 A 080 § 080 | 100
=] 3 Al - paz | oos
o] =] A2 - 0.65 100
= g E A3 0.20 REF
— 3 b [0mw Joxn | ok
= = | D 500 B5C
\ﬂﬂmlfl]ﬂﬂﬂ? D1 475 BSC
E|"”“ |"E| Dz | 2% | a0 | 3%
E 500 B5C
BOTTOM VIEW E1 4.75B5C
£2 1 2% | 310 | 326
[ 0.50BsC
L 030 | 04 | 050
Notes: 1. JEDEC Standard MO-220. Fig 2 {Anvil Singuiabon), VHHD-2 g - - [i;]
0171503

TIYLE

2325 Orchard Parkway | yopq.4 32-pad. 5 x 5 x 1.0 mm Body, Lead Piich §.50 mm
‘ San Jose, CA 85131 | pmierg Lead Frame Package (MLF)

DRAWING NO. |REV.

J2M1-A c

HTITES-AVR-12M3

13
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Datasheet Change Pleass nole thal the referring page numbers in this section are refemred to this docu-
Lo g for ATt nyzs ment The refarring revision in this saction are refernng to the document revision.
Changes from Rev. 1. Removed Preliminary references.

14770D-05/03 to Rev.

1477E-10/03 2. Updated “Features” on page 1.

3. Removed SSOP package raferenca from “Pin Configuration” on page 2.
4. Updated Vpey and ter in Table 3 on page 22.
5. Updated “Cailbrated Internal RC Osciltator” on page 31.

6. Updated DC Charcteristics for V,, , L, I, I Power Down andV, ., in "Electrl-
cal Charactaristics™ on page 125,

7. Updated V,,;, INL and Gain Error in “ADC Chatacteristics” on page 128 and
page 129. Fixed typo in “Absolute Accuracy” on page 129.

8. Added Figure 108 In “Pin Driver Strength™ on page 145, Figure 120, Figure 121
and Figure 122 in "BOD Thresholkis and Analog Comparator Offset” on page
154. Updated Figure 117 and Figure 148.

9. Removed LPM Rd, Z+ from “instruction Set Summary" on psge 7. This
instruction is not supported In ATtiny26.

Changes from Rev. 1. Updated “Packaging {nformation” on page 11.
1477C-09/02 to Rev.
1477D-05/03 2. Removed ADHSM from "ADC Characteriatics” on page 128,

3. Added section “EEPROM Write During Power-down Sleep Mode” on page 62.
4, Added section “Default Clock Source™ on page 28.

5. Comected PLL Lock vaiue in the “Blt 0 = PLOCK: PLL Lock Detector” on page
B4,

8. Added information about conversion time when selecting differential chan-
nels on pags 80,

7. Corrected {DDxn, PORTxn} value on page 92,

8. Addad section “Unconnected Pins” on page 95,

9. Added ncte for RSTDISBL Fuse in Table 49 on page 107.
10. Corrected DATA value in Figure 61 on page 115.

11, Added WD_FUSE period in Table §8 on page 122.

12. Updated “ADC Charactsristica” on page 128 and added Tabie 4, “ADC Char-
acteristics, Differential Channels, TA = -40xC to 85xC,” on page 129.

10 ATIN Y216 L. ) ————————————————

14TTES-AYR-12:03
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s A T 1Ny 26(L)

Changes from Rev.
14778-04/02 to Rev,
1477C-09/02

Changes from Rev.
147TA-03/02 to Rev.
1477B8-04/02

12. Updated “ATtiny26 Typical Characteristics” on page 130.

14. Added LPM Rd, Z and LPM Rd, 2+ In “instruction Sat Summary” on page 7.

1.

Changed the Endurance on the Fiash to 10,000 Write/Erase Cyclea.

Removed ali refersnces to Power Save slesp mode In the section “System
Clock and Clock Cptiona” on page 25.

Updatsd the saction “Analog to Digital Converter” on page 77 with more
detaila on how to read the conversion resuft for both differential and single-
ended conversion.

Updated “Ordering informstion™” on page 9 and sdded MLF package
information,

_u 16

H47TESLVR- 12101
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Datasheet Enhancement Mode FET 18§ CEB8030L

PRELIMINARY
N-Channel Logic Level Enhancement Mode Field Effect Transistor
FEATURES
» 30V, 75A  Rosom=6mD @ Vaes=10V. D
Rosiomi=0m0  @Vas=4.5V.
« Super high dense cell design for extremely low Rosiow).
» High power and current handling capability.
« TO-220 & T0-263 package,
CEB SERIES CEP SERIES S
TO-263{00-PAK)

ABSOLUTE MAXIMUM RATINGS (Tc=25 unless otherwise noted)

Parameter Symbal Limit Unit
Drain-Source Vollage VoS 30 '
Gale-Source Voltage VGas +16 v
Drain Current-Continuous Ip 75 A

Puised lom 156 A

Drain-Source Diode Forward Current [ 75 A

Maximum Power Dissipation @Tc=25T Po 50 W
Derate above 257C 0.4 wi'C

Operating and Storage Temperature Range | Ty, TSTG £5 10175 ‘C

THERMAL CHARACTERISTICS

Thermal Resistance, Junction-to-Case Reac 25 "CW
Thermal Resistance, Junction-to-Ambient R4 A 62.5 oW

4-142
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ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise noted)

Parameter Symbol Condition Min | Typ | Max | Unit
OFF CHARACTERISTICS
Drain-Source Breakdown Volage BVpss | Vos=0V, iD=250uA ¥ }
Zgro Gate Voltage Drain Current Ibss Vos =24V, Vas =0V 10 | pA
Gate-Body Leakage loss Vas =+16V, Vos=0V +100| nA
ON CHARACTERISTICS®
(Gate Threshold Voltage Vosiey | Vos=Ves,lo=250pA | 1 IV
Drain-Source Om-State Resistance Rosion) Vos=10% b= 3754 b |

Vas= 45V, b= 30A 9 [ md
On-State Drain Current Ioom Ves= 10V, Vos=10V | 75 A
Forward Transconduclance Ors Vos= 10V, [D=26A 2 §
DYNAMIC CHARACTERISTICS'
Input Capacitance Ciss 3898 | 5100} F
- Vos=15V Ves= 0V

Output Capaciance Coss | 121 oMz 1876 | 2500 | PF
Reversa Transfer Capacitance Crss 70 | B0 eF
SWITCHING CHARACTERISTICS"
Tum-On Delay Time bow | Vop=15V, 10 )16 [ ns
Rise Time b ls?ﬁﬁb o0 | 250 | ns
Tum-Off Delay Time o) | Aeen=240 50 | %0 | ns
Fall Time b 140 | 200 | ns
Total Gate Charge Qs #4160 | nC
(ate-Source Charge Qss E jg‘,j Io= 524, ] nC
Gate-Drain Charge Oy 1 nC

4-143
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ELECTRICAL CHARACTERISTICS (Tc=25T unless otherwise noted)

Parameter Symbol Condition Min | Typ | Max |Unit
DRAIN-SOURCE DIODE CHARACTERISTICS *
Diode Forward Voltage Vso Vas = OV, Is =37.5A 09 |13} V
Noles
a Puise Test:Pulse Width <300 s, Duty Cycle < 2%,

b.Guaranieed by design, not subject lo production lesting.

w0 T 1 ®
25| l

70 - Vo1e10,087854Y — 0
< @ = 4]
€ ap S0
E Vae-3y E w©
3 % s — a3
o e
E @0 £ 30
E 20 / E 2 T:jf.f_. 65T
a g

10 10

o o

o 65 10 18 20 25 a0 ¢ 1 2 3 4 &5 0
Vos, Drain-to=Source Voitage (V) Vas, Gate-to-Source Vollage (V}
Figure 1. Output Charscteristics Figure 2. Transfer Characteristics
4200 e 1B l
800 E 1.4 |— vasctov
Y 12 ey
g 2800 ‘\ §§ Tj125C
g 2100 Toe E : 10 25'c
& 100 g (§ DA =
© 08
€S oe
° 0 5 W B 20 2 W T o 5 10 15 2
vos, Drain-to Scurce Voliage (V) I, Drain Currant{A)
. C itance Fi ure 4, On-RcshlnnccVarmuon with
Figore 3. Capaci # Current and Temperature
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Vth, Normalized
Gate-Source Threshold Voitage

grs, Transconductance {S)

VGs$, Giate 1o Source Voltage (V)

76

1.15

1 1
Vos=Vm
1.10< =250 A
h,
1.05 N
TN
0.95 ]
0.90 \‘
.85 ™
0.80
50 25 0 25 BO 75 100 125 150

T}, Junction Temperature (‘'C)

Figure 5. Gate Threshold Variation
with Temperature

75
? /‘_
45 //
W /}
t5
Vm=10Y
Q 1
o 10 0 30 4

Ios, Dralne=Source Cutrent (A)

Figure 7. Transconductance Variation
with Drain Current

10 —r
Vig=10V /
LI 1Y
]
4
2
0
D 6 12 1B 24 30 35 42 48

Qg, Toal Gate Charge (nC)
Figure 9. Gate Charge

8Voss, Normalized
Drain-Source Braakdown Voltage

4-145

|5, Source-drain curent (A}

Io, Drain Current {A)

115

=250 A
1,10 :
2
1.05
1,00 /
0.05L_A”
o.
D.AS
S0 25 0 25 B0 75 100 125 150

Tj, Junction Temperature ("C)

Figure 6. Breakdown Voltage Variation
with Tcmperature

===

50

']

04 04 08 1.0 1.2 1.4

Vst Body Diode Forward Volage (V)

Figure B. Body Diode Forward Voltage
Variation with Source Current

300
200
100
- - o fuaiel
Felpd T i
" |
10
[
1 W
Te=25C
0% 1 16 3 8

Vs, Drain-Sowrce Volags (V)

Figure 10. Maximum Safe
Operating Area



77

Figure 11. Switching Test Circuit

#{t),Normalized Effective
Transiert Thermal impedance

oo

YVour

Figure 12. Switching Wavcforms

= D=0.5
1 1 LEL
1 1 ™
[F] B
3 i I | |
T
0.0'%’ Fh
a1 APt LI 1. Rust fy=t ()" Ao
lo Pulse 2. RraceSea Catasheet
A, TaaTo = P Rexc i}
l I " A, Duty Gycle, Dat1A2
oo 2] 1 10 100 1000 10000

Square Wava Pulse Duration {msec)

Figure 13. Normalized Thermal Transient Impedance Curve
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Datasheet IC 19§ MC3361B

@ MOTOROLA

Low Power Narrowband FM IF

The MC3381B includes an Oscilalor, Mixer, Limiting Ampiifier,
Quadrature Discriminator, Active Filter, Squelch, Scan Control and Mute
Switch. This device is designed for use in FM dual conversion
communications equipment.

® Operates from 2.0 8.0 V Supply

& Low Drain Current 3.9 mA Typical @ Ve = 4.0 Vde

* Fxcellent Sensitivity: Input Limsing Voltage -3.0 dB = 2.6 pV Typical
® | ow Number of External Parts Required

# Operating Frequency Up to 60 MHz

Order this document by MC1161B/D

MC33618B

LOW POWER
NARROWBAND FM IF

SEMICONDUCTOR
TECHNICAL DATA

r-r———"—"—F=>"—"™"—"~"—™——"—"—— A
| [
| [
| [
| 1e |
| : 1
| |
} P SUFFiIX I
§ PLASTIC PACKAGE |
i CASE 648 |
| Not Recommended for New DesagnJ'
e ——— e
i
O SUFFIX
PLASTIC PACKAGE
CASE 7518
Representative Block Diagram (80-16)
Mixer Scan  Squelich  Fifter Fiter Racoverad
nps Cortrgl In Ouprl It Audo
i Sod Mo PIN CONNECTIONS
] 15 1 I 13 I I 12 1 10 ]
1 ;[ ] Crra O Ol 6] Morer bput
I a0 2 [15) Grourd
[ Mixer Outpat [ 3] [14] Ao Wuts
I Squeich Trigger wih Yoo [4] T3] Scan Conval
| Lmier inpt 5] [12] Saueich input
I ] ET1] Fitler Cuput
| Decouping{ 7] 73] Fter input
I T o Demosb.iains
1 Ouad Codl [8] Ot
| {Top View)
|
i
ORDERING INFORMATION
Crysta Mer Voo Limder Quad Devics Temperature Range| Package
Ost Output Input Cal mcaseteo| _ o S0-16
This device conlains 92 active transistors MC33618P A= Piaste DIP
& Motoroka, inc. 1999 Rav 1



79

MC33818B
MAXIMUM RATINGS (T4 = 26°C, unless olherwmse noted.}
Rating Pin Symbol Value Unh
Pawer Supply Voltage 4 Veocimax) 10 Yde
Operating Supply Voltage Range 4 Vee 20t0 8.0 Yde
Detectar Input Vohage B - 10 Vpp
Input VoRage (Ve 2 4.0V) 16 Vag 1.0 VYimse
Murte Function 14 V14 05t 50 Vpk
Juncboh Tamperature - T4 150 “C
Oparating Ambient Tomparature Range - Ta 3010 7O =G
Storage Temperature Range - Tetg 6510 150 “C

NOTES: 1. Maximum Ratings are those vasues beyond which damage {0 the device may oceur
Functional aperation shoukd be restricted to e imits in the Elecirical Charactenstics
tables or Pin Descngtions sattion

2 ESD data avaiiaine upon request

ELECTRICAL CHARACTERISTICS (Vo =4 0Vde, fy = 107 MHZ, af = £3.0 kHz, finpd = 1.0 0Hz, Ty = 25°C,
unless otherwise noted.)

Characteristic Pin Min Typ Max Unlt

Orain Current (No Signal) 4 ma
Squelch “Off 29 kL] 49
Squelch “On” 44 B4 6.4

Recoverad Audw Output Voltage (Vi = 10 mVrms) 9 130 160 200 mVyrms
Input Limiting Vottage (-3.0 dB Limiting) 16 - 26 6.0 g
Total Harmorue Distortion 9 - 0.86 - %
Recovered Quipul Voltage (No input Signat} 9 60 120 250 mvrms
Drop Voitage AF Gain Loss 9 =30 06 - [ 2]
Detector Qutput impedance - - 450 - v
Fittar Gain {10 kHI) {Vin = 0.3 m¥Yrms) - 40 50 - dB
Filtar Outpist Voltage 1 1.0 13 16 Vde
Mule Function Low 4 - 30 50 4]
Mute Function High i 1.0 " - Mt
Scan Fundtion Low (Mute *OF) (V42 = 1.0 vdc) 13 - 0 04 Vde
Scan Function High (Mute “On™} (V{2 = Gnd) 13 30 35 ~ Vde
Trgger Hysteresis - - 45 100 my
Mixer Conversion Gan 3 - 28 - dB
Mixer Input Resistance 18 - 33 - s
Mmer Input Capacitance 16 - 22 - pF

2 MOTOROLA RFAF DEVICE DATA
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MC3381B

Figurs 1. Test Circuit

10.245 MHz . 101 Mo
Ve °_'_|m—l—‘j‘ i:“‘]***** v
20 F 68 pF | 51
r——))—T——{ 2 I 15
- 3 E O Audio M
CFU455D7 |
. EII ® |_||_'_3_I +——0 Sean Control
4 i
3 12}—0 SOSW nput
81 I | 10 =
3———] il f O e i O
a1 ] AT0k 510
] 17) 10 f——o0 Fitsramp n
Wk I | 82k 10
Ty 10 — 001
| i |
|

——— il
- - Quad Cal FLL - rmuRtata Esie North Amenca CFU4SSDZ o squivalent

Quadratune Coil - Toln America Type TMC—8128Z or equrvalent
C — iF, uniess noted

Figurs 2. Audle Qutput, Distortion Figure 3. Audio Qutpin, Distortion

versus Supply Voltage versus Tempafature
e 26 i i Voo =40V 80
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MC3361B
Figure 5. inpurt Limiting Vohage Figure 6. Overall Gain, Nolse and AM Rajection
10 TTTOT T T T 0 TTTIIm T 17
Audw Outps {1 0 kHz S+N2 Uz FM
] H Voltmeter Freq Range: ~TITI[
= 10Hz - 100kHz
-1 u- Tl
s s LI
=] g =% 1T
g- 20 g S+N{30% AM
E [ %
3-30 w -
= E 40 <
-40 3 n
[4 -50 hy N
-8 l 60 .
-60 Bi]
0001 0.01 0t 10 0.001 Q.01 C.1 14 0
INPUT SIGHAL {mvims) INPUT SIGHAL jmrms)
Flgura 7. Fiker Amp Response " Figure 4. Filter Amp Gain
70
& T
5 - @
-
—_ e 50
g u "
3 N LI
a N0
3 3
2 2
o 10
1 0
10k 0k 100k DM [} 14 20 30 40 S¢ 6D 79 a0
f, FREQUENCY (Hz) Veo, SUPPLY VICGLTAGE (V)
Figure 9. Supply Current
8.0
™
] i
T &0 jﬂm%
- I
2 dqwinor_|_ ]
% 4 Squel AN ST
(=] e
=
£
Z 20
]
1] 20 40 1] a0

Vg, SUPPLY VOLTAGE fvdc)

MOTOROLA RF/IF DEVICE DATA



83

MC3361B

Figure 10. Simplified Application
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Datasheet IC (U85 MV2105

MMBV2101LT1 Series,
MV2105, MV2101, MV2109,
’LV2205, L!2209

Silicon Tuning Diodes

6.8-100 pF, 30 Volts
Voltage Variable Capacitance Diodes

These devices are designed in popular plastic packages for the high
volume requirements of FM Radio and TV tuning and AFC, genersl
frequency conwol and tuning applications. They provide solid-state
reliability in replacement of mechanical tuning methods. Also
available in a Surface Mount Package up 1o 33 pF.

* HighQ
e Controlled and Uniform Tuning Ratio

® Standard Capacitance Tolerance - 10%
» Complete Typical Design Curves

MAXIMUM RATINGS
Rating Symbol Value Unit
Reverse Voltage VR 3 Vde
Forward Current Ig 200 mAde
Forward Power Dissipation Pp mw
@Ta=25C MMBY21xx 225 myreg
Derste above 25°C 18
@ Ta =25C My21xx 280
Derate above 25°C L2 28
Junction Temperature Ty +150 <
Storage Temperature Range Totg |-S6t0+160| °C
DEVICE MARKING
MMBVZ101LT = M4G MMBV2108LT1 = 4X MV2109 = MV2109
MMEV2103LT1 = 4H MMBY2108LT1 = 4. Lv2205 = Ly2203
MMBV2105LT1 = 4l MV2104 = MV2101 V2208 = LV2203
MMBV210TLTY =41 MV2105 = MV2105

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

ON Semiconductor™

hitp:fonsemi.com

— g e e

3 —J—o {

Gathode
507-23

2 o—i—o 1
Cathods Anode
TO-02

S e R

MARKING

DIAGRAM
1 [
19
Zw‘ X M
TO-236AB, SOT-23
CASE 318-08 L U
STYLE 8 XXX = Device Cods*
M = Date Code
* See Table
Pl
| xx
XXXK

% U

TO-226AC, TC-92  xx = Device Code Lins 1

CASE 182 XXXX = Device Cade Lina 2*
STYLE 1 7] = Date Coda
* See Tabla

Charatteristic Symbol | Min | Typ { Max | Unkt

Reverse Braakdown Voitage V(BRIR Vde
(IR = 10 pAdc)
MMBY 2 xx, MV21xx M| -

LV22xx 5| -

Reverse Voltage Leakage IR - - 0.1 pAdc
Cumend
(VR =25 Vidc, T = 25°C)

Dinde Capacilance TCc - |80 | - |ppmtC

Preferred devicas are recommendad choices for future use
and besi overali vake.

" uticatin o mber
MMBYZ1HLTD
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MMBV2101LT1 Serles, MV2105, MV2101, MV2109, LV22085, LV2209

Cr. Dlode Capacitance Q, Flgure of Merit TR, Tuning Ratio
VR =4.0Vde, =10 MHz VR ™ 4.0 vVdc, CaiCap
pF 1= 50 MHz I=1.0 MHz
Device Min Nom Max Typ Min Typ Max
MMBVZ10ILT IMV2131 6.1 [ 75 450 25 27 3.2
MMBY2103LT1 9.0 10 " 400 25 29 3.2
LV2205/MMBY2105LT1/MV2105 135 15 165 400 2.5 29 3.2
MMBY2107LT1 19.8 22 242 350 25 28 32
MMBV2108LT1 243 27 297 300 25 aa 32
Lv2208MMBY2103LT1/MV2109 29.7 33 363 200 25 30 32

MMBV2101LT1, MMBY2103LTt, MMBV2105LT1, MMBV2107LT1 thru MMBYZ109LT1, are also availabls in bulk. Use the device tila and

drop the "T1" suffix when ordering any of thase devices in bulk.

PARAMETER TEST METHODS

1. C1, DIODE CAPACITANCE

{CT = Cc + Cp. C7 is measured at 1.0 MHz using a
capacitance bridge (Beonton Electronics Model 73A or
equivalent).

2. TR, TUNING RATIO
TR is the ratio of CT measured at 2.0 Vdc divided by CT
measured at 30 Vde.

3. Q, FIGURE OF MERIT
Q is calculated by taking the G and C readings of an
admittance bridge at the specified frequency and
substituting in the following equations:

- 2nfC
Q= G
(Boonton Electronics Model 33AS8 or equivalent). Use
Lead Length = 1/16”.

4. TC¢, DIODE CAPACITANCE TEMPERATURE
COEFFICIENT

TC( is guaranteed by comparing Ct &t VR =4.0 Vde, f= 1.0

MHz, TA =—-65°C with CT at VR =40 Vde, f= 1.0 MHz, Ty

=+85°C in the following equation, which defines TC(:

[CT{+ 85°C) - CT(-65°C)| '

_ 108
e = BT

! Cr(25°C)

Accuracy limited by measurement of CT 1o £0.1 pF.

" http:Hionseml.com
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MMBV2101LT4 Series, MV2105, MV2101, MV2109, LV2205, LV2209

TYPICAL DEVICE CHARACTERISTICS

1000 T = S
Ty=25°C
50 = 10MHz
5 M
g 100 = MMBV2108LT1/MV2100 W =
= —
g S0 MMBVASLTIMY2105 =] =
et 20— MMBYZ101LTIMY2101 ¥ | N —
8 10 1
2 S==
~ 80 E——
9 —
20
10
0.1 02 03 05 10 20 30 50 10 L
VR. REVERSE VOLTAGE (VOLTS}
Figure 1. Diode Capacliance versus Reverse Yoltage
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Figure 2. Normallzed Dicde Capacitance versus Figure 2. Reverse Current versus Reverse Blas
Junction Temperature Volage
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MMBV2101LT1 Serles, MV2105, MV2101, MV2109, LV2205, LV2209

INFORMATION FOR USING THE SOT-23 SURFACE MOUNT PACKAGE
MINIMUM RECOMMENDED FOOTPRINT FOR SURFACE MOUNTED APPLICATIONS

Surface mount board layout is a critical portion of the
total design. The footprint for the semiconductor packages
must be the correct size to insure proper solder connection

interface between the board and the package. With the
comrect pad geometry, the packages will self align when
subjected to a solder reflow process.

[15:4
0097 095
I "_ r
1 |
| H o

som
2.
wl [ |
09 |
Joml (e
0 .
SOT-23

S0T-23 POWER DISSIPATION

The power dissipation of the SOT-23 is a function of the
pad size. This can vary from the minimum pad size for
soldering to a pad size given for maximum power dissipa-
tion. Power dissipation for a surface mount device is deter-
mined by Tf{max). the maximum rated junction temperature
of the die, RgJA. the thermal resistance from the device
junction to ambient, and the operating temperature, TA.
Using the values provided on the data sheet for the SOT-23
package, Pp can be calculated as follows:

Pr= Tymax) = TA
D -
Reya

The values for the equation are found in the maximum
ratings table on the data sheet. Substituting these values
into the equation for an ambient temperature Tp of 25°C,
one can calculate the power dissipation of the device which
in this case is 225 milliwatts.

150°C - 25°C
556°CW

Po = 225 millwatts

The 356°C/W for the SOT-23 package assumes the nse
of the recommended footprint on a glass epoxy printed
circuit board to achieve a power dissipation of 225 milli-
watts. There are other altermatives to achieving higher
power dissipation from the SOT-23 package. Another
alternative would be to use a ceramic substrate or an
aluminum core board such as Thermal Clad™. Using a
board material such as Thermal Clad, an aluminym core
board, the power dissipation can be doubled using the same
footprint.

4

T

’ wi;ttp:uome\ml.cum

SOLDERING PRECAUTIONS

The melting temperature of solder is higher than the
rated temperature of the device. When the entire device is
heated to a high temperature, failure to complete soldering
within a short time could result in device failure. There-
fore, the following items should always be observed in
order to minimize the thermal stress fo which the devices
are subjected.
® Always preheat the device.

The delta temperature between the preheat and
soldering should be 100°C or less.*
When preheating and soldering, the temperature of the
leads and tbe case must not exceed the maximum
temperatwre ratings as shown on the data sheet. When
using infrared heating with the reflow soldering
method, the difference shall be a maximum of 10°C.
The soldering temperature and time shall not exceed
260°C for more than 10 seconds.
When shifting from preheating to soldering, the
maximum temperature gradient shall be 3°C or less.
After soldering has been completed, the device should
be allowed to cool naturally for at least three minutes.
Gradual cooling should be used as the use of forced
cooling will increase the temperature yradient and
result in tatent failure due to mechanical stress.
¢ Mecbauical stress or shock should not be applied
during cooling.
* Soldering a device without prebeating can cause exces-
sive thermal shock and stress which can resuit in damage
10 the device.
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MMBV2101LT1 Serles, MV2105, MV2101, MV2109, LV2205, Lv2209

SOLDER STENCIL GUIDELINES

Prior to placing surface mount components onto a printed
circuit board, solder paste must be applied to the pads. A
solder stencil is required to screen the optimum amount of
solder paste ontc the footprint. The stencil is made of brass
or stainjess stee] with a typical thickness of 0.008 inches.

The stencil opening size for the surface mounted package
should be the same as the pad size on the printed circuit
board, i.e., a 1:1 registration.

TYPICAL SOLDER HEATING PROFILE

For any given circuit board, there will be a group of
controf settings that will give the desired heat pattern. The
operator must set temperatures for several heating zones.
and a figure for belt speed. Taken together, these conol
settings make up a heating “profile” for that particular
circuit board. On machines controlled by a computer, the
computer semembers these profiles from one operating
session to the next. Figure 7 shows a typical heating profile
for use when soldering a surface mount device to a pninted
circuit board. This profile will vary among soldering
systems bug it is a good swarting point. Factors that can
affect the profile include the type of soldering system in
use, density and rypes of components on the board, type of
solder used, and the type of board or substrate material
being used. This profile shows temperature versus time.

The line on the graph shows the actual temperature that
might be experienced on the surface of a test board at or
near a central solder joint. The two profiles are based on a
high density and a low density board. The Vitronics
SMD310 convection/infrared reflow soldering system was
used ta generate this profile. The type of solder used was
6236/ Tin Lead Silver with a melting point between
177-189°C. When this rype of fumace is used for solder
reflow work, the circuit boards and solder joints tend to
heat first. The components on the board are then heated by
conduction, The circuit board, because it has a large surface
area, absorbs the thermal energy more efficiently, then
distributes this energy to the components. Because of this
effect, the main body of a component may be up to 30
degrees cooler than the adjacent solder joints,

STEP1  STEP2  STEP3 STEP 4 STEP§ STEP§ STEPY
PREHEAT ~ VENT  HEATING HEATNG  HEATING  VENT COOUNG
ZONE1  *SOAK" ZONES285 ZONES3&5 ZONES4&7 .
FAMP AP | CS0MC | SPIKE ptivipide
W0°C—~ DESIRED CURVE FORHIGH SOLDER JOINT
HASS ASSEYELIES 150G
150°C
1500 _| "
SOLDER IS LIOUD KOR
4070 80 SECONDS
100°C MIC EPENDING ON
el WMASS OF ASSEMBLY)
DESIRED CURVE FOR LOW
MASS ASSEMBLIES
soc_|
1 |
TIME (3 70 7 MINUTES TOTAL) T

Figure 6. Typical Solder Heating Proflie
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MMBV2101LT1 Serles, MV2105, MV2101, MV2109, LV2205, Lv2209

PACKAGE DIMENSIONS
SOT-23 (TO-236AB)
CASE 318-08
ISSUE AF
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSY
Y1450, 19802,
«— A—m o aMLEAD THEKED: NECUOES LEAD
- L e PINISH THICKNESS. MNIMLE LEAD THICKNESS
1S THE NINNUN THICKNESS OF BASE
¥ T WATERIAL
3 "
| B8
| 1 H
i} it
V= G —»d
¥
‘.Q_J;Lﬁi_i _J\, 1
D".l L_ H -l I - -H

STYLEB:
PH1. ANODE
2. MO COMNECTION
3. CATHOOE

e T TR Y AN At A P 0 U i 5 T

" hitp:lionsemi.com
§
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MMBV2101LT1 Serles, MV2105, MV2101, MV2109, LV2205, LV2209

PACKAGE DIMENSIONS
TO-92 (TO-226AC)
CASE 182-06
ISSUE L
A rB
e NOTES:
L 4 Y 1, NSHONENG AMD TOLERANCING PER ANS!
— m Y1450, 1982
l R 2 CONTROLLING DNMENSION: INCH.
ity 3. CONTOUR OF PACKAGE BEYOND ZONE R 15
' T D |'I 4, LEAL DRIENSION IS UNCONTROLLED IN P AND
P L HEYOND DMENSION K MNIAM,
s K _'i.
‘ 3 SECTION X=X
D
j o
H
v -rC STYLE 1.
PIH 1. ANOCE
j__ 2. CATHODE
-{n-n- a
i | H N
~{up 1

T



92
Datashest SMD Schottky Barrier Rectifier U85 CDEM220

SMD Schottky Barrier Rectifler CBMCH'P“
CDBM220 ThruCDBM2100

Reverse Voltage: 20 - 100 Voits
Forward Current: 2.0 Amp

Features
Ideal for surface mount applications
Easy pickand place

Plastic package has Underwriters Lab. MINI SMA
flammability classification 94V-0

0.161)4 10]
Exceeds environmental standard MIL-S- * TTRETD —-|-| L1230 Ty

19500/228

Low leakagecurrent o‘olmau
0‘01511155
Mechanical data r%;“;%—j
Case: Mini SMA/SOD-123 molded plastic ¥
Terminals: solderable per MIL-STD-750, é} é]_g_gg%ﬁgx.

method 2026

Polarity: Color band denotes cathode
end

Mounting position: Any Dimansions In Inches and (mAdlimetar)
Approx, Weight:0.04 gram

0.036(C 80y T‘! |._ __.l 0 035(0.80) Typ

Maximum Ratings and Electrical Characterics

Parametear Symbol| tDBM220 | coamz4n coBm2et | coBMzag | coBM2100| Unit
Max. Repetilive Peak Revesse Voitage] VRRM 20 40 60 a¢ 100 v
Max. DC Blocking Voltage Vpc 20 40 B0 a0 100 v
Max. RMS Voltage VAMS 14 28 42 56 70 v

Peak Surge Forward Currant
8.3ms single halfsine-wave IFSM 50 A
superimposed on rate load
{ JEDEC method}

Max. Avaerage Forward Current lo 2.0 A
Max. Instantaneous Forward Current
at 1.0 A VFE 0.50 0.7¢ G.B5 v
Max. DC Reverse Current ai Rated DC
Blocking Voltage Ta=25¢ iR 0.5 mA
Ta=100C 10 I 5
Typical. ThermalResislance (Note 1) R Ja BS
‘Ciw

RFaL 20
Operating Junction Temperature Tj -55 10 +125 | -55 to +150 c
Storage Temparature Ts76 -55 to+1580 [

Nole 1 Thermalresistance {rom junction lo ambient andjunction to iolead P.C.B. Mounted on 0.2 x § . 2copper pad areas

e
MDS50211020A Page 1
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SMD Schottky Barrier Rectifler COMCHIP :f:

www.comchip.com.iw

Rating and Characteristic Curves (CDBM220 Thru CDBMZ2100)

Fig. 1 - Reawerse Charactaristics Fig.2 - Forward Characteristics
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6 o W al w_ e . ‘ “ [ e
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Fiber Shafts
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2.1
22
2.3
24
25
2.6
27
28
29

ANETPRERATILFBES: 750 mm

ANPAadLeADs: 320 mm
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