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Active components sub-family £3jj7cf:

TR

e Active components &/t
- Discrete semiconductorsy 373 A%
— ICHE R
— Hybrid ICE & %2 1l i
_ Active oscillatorfg Vi 9k % %
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Discrete semiconductor group4riL¢§

(LY

e Discrete semiconductor/) 373 S 4k
_ Diode -t
_ Transistor /A%
_ Thyristor s 74
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Discrete semiconductor group4riL¢§

B3R

Diode R &
]

e Diode %
- Diode can be classified by various typeft T A~[H]
P27 ZHOE A AR 2R

e Classification by working frequencyi # T {/E 4% /32
e Classification by structure ¥ & #4725
e Classification by forward currentfid iz IF [ 4 2 B 432K
e Classification by integratability i #i5 58 j& & 732
e Classification by shapef iz 41 %% 1.2/ 2%
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Discrete semiconductor group4riL¢§

B3R

Diode R &
.1

e Classification by
working frequency

*E :J:E :I: ,f/l:‘_: }/Fbj % ﬂ éj\ j‘j {Talavisian/Mabile Phone—fraquaneyband)

Band switching diode

FIH diode

_ ngh_frequency band Schottky diode (Detector)
e I B .
Diode—
- General purpose —Schotty barrier dinde

frequency bandif
yBZ—E&(f:<1MHZ) —Zener (constant voltage) dinde

Generabpurpose frequency band

(neneral rectification) Fast recowery diede
i
(1MHz or laes) — Rectifier diode *EHigh-speed rectifier diode

Generakpurpose rectifier dinde

L— Switching diode
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Discrete semiconductor group4riL¢§

152K
Diode k&

e Classification by structure 4 454 1] 43 A
_ Planar diode>F i — 4
— Mesa diode & i — M &

Ditl'.tde

Planar diode

#Diffused-junction rectifier #3chottky barrier diede

e) { Schottey diode ) {Rectifiar dinde

Switching diede ¥ Zener (constant woltage) diod
Band switching diode
Fast recowveny diode f PIN diode
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Discrete semiconductor group4riL¢§

B3R

Diode R &
.1

e Classification by forward currentfi# 1= [r) 401 x& FE vt 7]
A
- Small-signal diode/M5 7 & (=<1A)
- Rectifier diode®&ji — i (>1A)

Dipde

=mall-signal diodes Rectifier diodes

Less than 1 ampere 1 ampere or more

TJR
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Discrete semiconductor group4riL¢§

B3R

Diode R &
.1

e Classification by integratability {45 4 il 5 nl 4 Ky
— Discrete type diode/r .. —# i
_ Diode arrays & A

Diode

I
pisicietatyps diodes
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ComponnetValley.com



Discrete semiconductor group4riL¢§

B3R

Diode R &

e Classification by shapefi#is 4124 T. Zn] 5 K
- THT diodeili fL 7Y —# %
- SMT diodellfi Jy 28 —#l
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Discrete semiconductor group4riL¢§

B3R

Diode R &
.1

e Diode I-V characteristic — %45k

ey = AC LINE
Q tI:TJ‘ 'ri (From Stator)
———
i H sSHASH — Jaran
- ReCtIerr dIOde = @—‘*& E 4”_0%1@;1011 DC Pasitive Pulses Will Pazs
. LECE Inn The Direction Of The Ao’
— o
— Zener diodefs [k V=S This Is The Electrical oot
Symbal For & 'Diode’ M”_
- - e St -
— Switch diode o< k& , Diade
gner But Negative Can Not Pass
Dicke Through The Diode. This Makes
A Dindds Will Ority Pess The Dinde & One Way Valve
1+ Positive Electrical Current B
_ In One Direction Whet You Buy & Diode,
AN v Lickt A7 It Will Often Look Like This.
| ='- i L - i’l_ Do ¥Vou Know What The
: fﬂ_'__ﬂ_._.f_ L ] Emitting Diode Seipe' Is For?
Ay {-—-=—- ——=—=—==—— - lemin
1 A £ im BT
: -'.r ey s ¥ -1-"1-11: —
D F R 5= NS P arel £k o " & —
o D Negative A DC Positive
i
il
/1 1
|5:_______________|__.- @ | Battery + @
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Discrete semiconductor group4riL¢§

B3R

Diode R &

e Diode polarity — M M Mk ot
~ Marking is cathodefi kiR

_ No marking for bi-directional X} 7]
TVSE LR IER A

MASTOS

MASTIC

SOT-23
ComponnetValley.com
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Discrete semiconductor group4riL¢§

B3R

Diode — k&
c ]
e Rectify diode#&ii 1 [ @A)
s

— Unilateral conductivity —

AR PR B i) 3 HELPE

-
[ vV (V)

AT ORI M £
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Discrete semiconductor group4riL¢§

152K
Diode k&

e Switch diode & 4

_ Switch characteristics 1}

g o —
i
v A FFid A, 1k
M Y
] ]/— =t
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Discrete semiconductor group4riL¢§

B3R

Diode R &
.1

e Zener diodefst [k H 4 Current

— Zener diode reverse
characteristicta & b4

[ s T ik

Forsrard
current
Braakdown

Reverse
voltage

Voltage

Zener Diode Characteristic
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Discrete semiconductor group4riL¢§

AR

feie

Transistorgp /&%
]

e Transistorih A%y
— Transistor can be classified by various typef # 4~

[F 2RO AR E o A
e Classification by constructiontR ¥ 45 #4432
e Classification by power dissipationtR #i Th#E 72
e Classification by integratability# # £ ik & 4325
e Classification by shapefidfii 4l T. 27025
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Discrete semiconductor group4riL¢§

AR

e

Transistorgp /&%
]

e Classification by construction#i fg44)3& 1] 43 A
- Bipolar transistor UM dbARE (=MD

— Unipolar transistor/Field effect transistor Stz 1tk 5i A8 CHJI
FET RN D

Transistors

Bipolar transistors bapolar trancsistors

NPNT PHP T Jurction Type G Type MEaks Type
ype P U FETG(FED) FET FET

TJR
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Discrete semiconductor group4riL¢§

s N

Transistorgp /&%

e Classification by power Transistors

dissipationtR #5 D #En]
TN
- Small-signal transistor/)»
55 iRE (<IW)
— Power transistorL)j & i

5 (o saal I-si1gmal Poyer
iE (>=1W) trﬁigtﬂ transistors

Pc of Pc of 1W or more
less than 1N

TJR
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Discrete semiconductor group4riL¢§

AR

feie

Transistorgp /&%
]

e Classification by Transistors
integratability HR % 4 ik |
FERT I3 N
— Discrete type transistor Lomposite
O3 ST AR Discrete type
. _ Ak transistors
— Composite transistor&
R
— *digital transistor is BRT, ‘ ‘
this is transistor with ¥Digital Transistor Hulti
built-in resistor transistors units devices

TJR
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Discrete semiconductor group4riL¢§

AR

feie

Transistorgp /&%

e Classification by shapefi#is 4124 T. Zn] 5 K
_ THT transistorii L7 5f 444
_ SMT transistorllf i 7Y 5 A
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Discrete semiconductor group4riL¢§

AR

feie

Transistorgp /&%
]

e Bipolar transistor/Transistor XUk 14 fi 44 & R[]
— W
— PNP transistor PNPZY =l
— NPN transistor NPNZ =}z &
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Discrete semiconductor group4riL¢§

AR

Yaran

Transistorgg /&%

e Transistor pin-out—1tk ® | 100 O
B AT T T
- For TO-92 and SOT-23,
pin-out is generally
defined with A figureX}
TTO-92RISOT-23%} %4
) = AR B SR T A
KPR

TJR
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Discrete semiconductor group4riL¢§

AR

Transistorgg /&%

feie

— Various pin-out for various itemsA~|[a] i) 254545 AN ] Fi B4

2521315 Z2H=ZF=204
=258 1 08% 2290
E T B E B =
[ — —— [ —— =1
BoETom W e Bottom W Iaw
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Discrete semiconductor group4riL¢§

AR

feie

Transistorgp /&%
]

Trace 2N3904 and other NPN Bipolars

e NPN Transistor |-V
characteristic NPN

M= W AR 2R

-

positive collector-emitter voltage
supply

vonagi___ﬂﬁﬁﬂﬂﬂffi,//ﬂr
collector

Kelthley
2420

varlous
In-flowlng
base currents

Kelthley

2400
black—|

black
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Discrete semiconductor group4riL¢§

L N

Transistorgp /&%

. Trace 2N3906 and other PNP Bipolars
e NPN Transistor |-V '

negatlve

characteristic NPN supply

W = M AR 22 Rk e @

bage currents

red
Kelthley |—(A 2=

' Kelthley
2420

2400
sk amittar
- collector-emitter voltage
2ME808 Io=-10p& =
B
PNP r E
5
I = =20 pA o
!
]
< 2
Ip =30 pA °
2]
& G
E I =-40pA
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Discrete semiconductor group4riL¢§

AR

feie

Transistorgp /&%
]

e Unipolar transistor/Field effect transistor #.4}
PESARE (RIFETIZN )
_ N channel JFET Nilfi i I 37500 W &
_ P channel JFET Pifi & J% 17755 W 4
~ N channel MOSFET Niffi it MOSHY 37540 3
_ P channel MOSFET Piifi ii MOS #1755 W 5

TJR
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Discrete semiconductor group4riL¢§

AR

feie

Transistorggis®

e FET pin-outds i) i r0.52 st
R JEIAE s o
— Various pin-out for Iﬂ_:_ll
various itemsAs 7] ) 714 D
S A AL S

TO92 FET (MPF102 eto)

gD Gk

055 Bothom View Botham iew
Flak sicle up

TJR
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Discrete semiconductor group4riL¢§

L N

Transistorgp /&%

Trace 2N5457 and other nJFETs

e N channel JFET
characteristic nrET

curve NifijEJn
A0 N B L
55 ’

drain current

Vg=-06V

B
Lo

draln=-source voltage

7

red

| Kelthley
2420

drain
Kelthl =
elthley il
2400 =
blac:‘
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Discrete semiconductor group4riL¢§

AR

feie

Transistorgp /&%
]

Trace 2N5460 and other pJFETs
e P channel JFET ) fere

negative

characteristic supply

curve PiliiEJ%AY CS; —
AT [ ‘*’J\P k.
é% blask ‘i}lﬂ')

Kelthley
2420

draln-source voltage

ONG460 o

RET Vv =08 5
5
o
=
o
T

G
5D L Y
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Discrete semiconductor group4riL¢§

L N

Transistorgp /&%

Trace 2N7000 and other nMOSFETSs

e N channel MOSFET
characteristic curve
NJH & MOS Y17 535 W
=R SR EIHESS

varlous posltive
gate voltages

Kelthley

2400
hlack—‘

| Kelthley
— 2420

black

TJR
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Discrete semiconductor group4riL¢§

AR

feie

Transistorgp /&%
]

Trace BS250 and other pMOSFETSs

e P channel MOSFET
characteristic curve
PHEIEMOSHIAMN, s, 07—
BRI Hh 2k ot L M

hlacq 0 ﬁ
L
BS250
pMOSJFET (" V,=-2V g
5
L&]
=- c
8
< T
5
D ¥

TJR

ComponnetValley.com



Discrete semiconductor group4riL¢§

BaR

Thyritor & &
7

o Thyristor & il &
_ SCRY/Silicon controlled rectifier . [a] 7] $54if:
— TRIAC/BCRX 7] A] 4% ik
— DIACHL[n] itz — ey
— PUTRJ g i i gt AR

TJR
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Discrete semiconductor group4riL¢§

Lz

o
' o

Thyritor g H &

Ir

e SCRH.|n| 0] %=
| Forwand Conduction Region

Reverie Peverse Appeximate .

Awalische Leakage | Forsard Drop During Fereard

Pegian B Cumrent | Conduciion ¥ gy Breskover

Viltage
iNODE po
GATT j> !!
VI characteristics of the SCH with

- gate open.

TJR
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Discrete semiconductor group4riL¢§

BaR

Thyritor & &

o BCRX|n] A ¥ fi:

/ T
Ty7 ?

MT,
(a) Equivalent of TRIAC

MT, o
G

vk

S MT,
{b) TRIAC symbol

+1
On.state
Quadrant I Quadrant | {MT; + v,)
Trigyered
I
Y .
0 | v
Off state
Triggered;
1
€ Quadrant lll (MT, - v,) Quadrant [V
On-state A
(c) v-i characteristics ]R
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Discrete semiconductor group4riL¢§

BaR

Thyritor & F &

o DIACX[n)fid A K4

ComponnetValley.com

| amooE 1
o

‘—JhI =3
AMODE 2

BREANOVER WOLTAGE
TYPICALLY 20 TD 40 ¥

BREAKOVER CURRENT
TYPICALLY 50 TO 200 pA

+¥

EREAROVER CURRENT
TYPICALLY 50 TO 200 wk

|
I
1
I
I
|

BREANDVER WOLTAGE
TYPICALLY 20 TO40 ¥
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Discrete semiconductor group4riL¢§

BaR

Thyritor & &

o PUTHI G e H 45 i AR

W
A Y A O
W
T P R
P R1 y 100k[] [] 4,7k
N Vs s _ _
P G - instabile = =1
2
I Vig 1l _ stabile 0017 [K [l]’lﬂk
= : I
K | s A - - -
P
1 JR
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B 2R

ey

IC groupE %

o ICAERH IS
Classification by packagef 432 X R 434
- Single package
- Dual package
- Quad package
- BGA package
— CSP/chip scale package

Classification by constructiontR #i i3 T. 2 a3 K
- Analog & mixed signaltiZitl 5i€ 515 51C
- Digital logic# 7% #IC

TJR
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B 2R

ey

IC groupE %

e Analog & mixed Signaltitl 5 515 IC
—  ADC/DACHE B 45:1C
— Audio & Modem# 45/ HIIC
— Controllerf=ifiIC
— OP ampiz & K48
— Opto-couplert#

— Power converter 1545 #:1C
— Switch analogf# ) Jf-5<IC

— Video interfacef 44z 1-11C

~ Voltage reference i /5 Z#4IC
— Voltage regulatorH, & i #£1C
- RFEHIIC

TJR
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IC group£E Rl B& 73R
« .

e Digital logic# 7 i¥ IC
_ Standard logichriEiIZ4EIC
~ Programmable logicA] 4 L2 4E1C
- Memoryf¢it 28
— Processorib ¥ 23
- Specialized ICL A]IC
- LAN/WAN/Interface Jajdak %/ 35k % /42 111C
- BusiZkIC

TJR
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B 2R

ey

IC groupE %

e Classification by functiontR ¥ FHi& r] 45 4
_ General purpose linearif £ 141C
- Power management/H 5 FIC
- Thermal management/#E FC
— Clock management/IF£)4 #1C
— Standard logic/FrfEiZ HH1C
— Other logic/H B & #IC
— Memory/{/7" 4
— Process/Ab P23
— OptoelectronicsJt;HLIC
- RFEHIIC

TJR
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IC group SRR B 432K

oy

AN\«
Yl
LV

IC packagefE il B B35 T
.

e |C packagefE il Hi i B 2 B2
- Single package #.51)35f &
— Dual package X ¥ Ef 2
~ Quad package P44 i 3525
- BGA package:kl} 1] 3] 2
- CSP/chip scale package i 235 2%

JESD30 is attached- S0 B B kr

POF !

JESD30D

TJR

ComponnetValley.com



IC groupZE R B4

Single package .51} %%
T

e Single package . #1)35} 2
— SIP-THT H.%1| 18 FL & 2&
— SIP-SMT .31 J 3524

TJR
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IC groupBRHEAK
Single package .71 #}3%

o SIP-THTH.ZI) 18 £ 35} 25

- TO-XXX -~ | ‘ |
J;’\ 7-pins 2 d-ping
iy
ijéi

-II_‘,.'"I

TO ==ries

TJR
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IC group£E it HL %4328

Single package .51} %%
T

N > Single-in-Line Plastic Packages {SIP)
o SIP-SMTHLAII Jy 3f 2 o

|_._E_._ = L
—.-"l —a— G2
Yy
A —— HEAT ELME

FLAHE

FDF !

SIP

1 JR
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IC group£E it HL %4328

Dual packageX%1)$} 3z
7

e Dual package X #1|3] 2
— DIP/Dual Inline PackageX{ %] 5 fi ¥} 2%
- SOT-23/Standard Outline Transistor
—- SC-70/Single Chip
—- SOIC/Small Outline IC
- SSOP/Shrink Small Outline Package
- TSOP/Thin Small Outline Package
-~ TSSOP/Thin Shrink Small Outline Package

TJR
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IC group£R Rl HL B 22K

DIP 3y
<

DIP%:f3¢ 7
[ Mate“aliﬂ‘%*j*’l’ PDIP_SIZE
— Plastic DIP/nonhermetic package PDIPAE% £} 1
— Ceramic DIP/hermetic package CDIP% 374 =
e Size & Pin#1 index X"~} F1 55— I r 1A o
— Popular body width is 300mils and 600milsif # [t
G 1 S 30074 7 160042 25 7

Piastic Dual-In-Line Packages (PDIP)

= oA
]
Y

N

i e e e e B s B
PIN £#1
INDEX

i — T
—

LI
| -

TJR
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1IC group:
DIP3} 25

44
Sedd 4

~d

e Properties of Some Examples of PDIP#4;PDIPEF: 11 J& 1

Lead Count Width Length Thickness Pitch Max. Height
8 6.52 mm 9.53 mm 3.24 mm 2.54 mm 4.19 mm
10 6.61 mm 22.86 mm 3.94 mm 2.54 mm 4.95 mm
12/16 6.61 mm 29.91 mm 3.94 mm 2.54 mm 5.33 mm
22 13.53 mm 37.4 mm 7.75 mm 2.54 mm 8.89 mm
24 13.71 mm 31.75 mm 4.57 mm 2.54 mm 5.08 mm
28 13.525 mm 37.4 mm 4.07 mm 2.54 mm 6.35 mm

ComponnetValley.com
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IC group SRR R B 73R

SOT-23/SC-70%f %2
.

SOT-23/SC-70%f 4%
e Material#f 3}
-~ Nonhermetic packagedF %3 Y
e Size & Pin#1l indicator s A2 — I A iH

SOT-23 Package Family
-—'—P- f@
P
|| “
E1 [E] FDF POF
_ao ; V7 i
0.15]c|D ] B i SOT-23 SOT_SIZE
o m L EmE
-+|-¢;-| 0.200M|c|A-8|D]
- TJR
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IC group£E it HL %4328

SOT-23/SC-70%f %2
e

e Properties of some SOT-23 / SC-70 Packageiis 4y
SOT-23/SC-7048F 2 1) J&

Part # No. of Pins Egr?gth \?Vcigg/h '?r?i?:»((ness I%ﬁc?:ﬂ
5-L SOT-23 5 115 mils 63 mils 40 mils 37.5 mils
6-L SOT-23 6 115 mils 63 mils 40 mils 37.5 mils

5-L SC70 5 79 mils 49 mils 35 mils 25.5 mils
5-L SC70 5 83 mils 49 mils 35 mils 25.5 mils

TJR
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IC group£R Rl HL B 428

SOICH} 3%
.

SOICH} %

o M ateriauij‘)[q, Small Outline Package Family (SO)
- Nonhermetic packagedf 3 1Y EL‘ ;

o Type N (N2)+1
_ Gull wing leadskt 3 /SOIC { IRIRINININ
- J-type leads JZ/SOJ } ff'm‘““?

0 Jﬂsiliﬁ‘efi Pin#1 indicator U< R - T

MANA

~ SOICA [fl ) 5 i IRIRIRRINY
—  SOIC narrow(150mils) & H i
—  SOIC wide(300mils)# H 1 ooro@]c[A[E]

SOIC family SOIC
TJR
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44
Sedd 4

IC group£E Rl HL % 432K

SOICH} 3%
e

e Properties of some SOICH#E4>SOICES %% 1) J 1t

Part# | No.ofPins | Lead Style Wi | Petube | widi Pich o Reel
S08G 8 Gull 3.8mm 99 12mm 8mm 2,500
S014G 14 Gull 3.8mm 50 16mm 8mm 2,500
S016G 16 Gull 3.8mm 50 16mm 8mm 2,500
S016G 16 Gull 7.6mm 46 16mm 12mm 1,000
S020G 20 Gull 7.6mm 38 24mm 12mm 1,000
S028G 28 Gull 7.6mm 25 24mm 12mm 1,000
S044G 44 Gull 13.3mm 17 24mm 45mm 750

TJR
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44
Sedd 4

IC group£E Rl HL % 432K

SOICH} 3%
.

e Properties of some SOJ:i7)r SO+ (1] & 1k

patvuneer | MU || S| G| e | e | QY
Tube
S020/26J 20/26 J-Lead 7.6mm 25 24mm 12mm 1,000
S028J 28 J-Lead 7.6mm 27 24mm 12mm 1,000
S032] 32 J-Lead 7.6mm 25 24mm 12mm 1,000
S040J 40 J-Lead 10.0mm 15 44mm 16mm 500
S042J 42 J-Lead 10.0mm 15 44mm 16mm 500

ComponnetValley.com
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IC group&R Rl L% 42K

s

SSOPH}3

Shrink Small Qutline Plastic Packages (SSOP)

SSO P Quarter Size Outline Plastic Packages (QSOP)
e Material#4 &l FRARAR
_ Nonhermetic package R f—ﬂ R I |
e ! J TR
e Size & Pin#1 indicator TITI I %’ )
FOT R — R A5 R o] |_5i°:14 \/ l'

Wﬁ}glh ff‘ 1.
o] T ‘f TLZWW o

B—w
] 0.17(0.007) M c |[a@ |8 ®)|

SSOP SSOP_SIZE

TJR
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|C group?

SSOPH}3

44
Sedd 4

=
> b

«

J

e Properties of some SSOP#/rSSOPE 2 11 J& ':

part Number | oping | width | PPN | Perube | width | piten | 13 Reel
SSOP8 8 5.3mm | 0.65mm 156 12mm 8mm 2,500
SSOP14/16 14/16 | 5.3mm | 0.65mm | 100/80 | 16mm 12mm 1,000
SS0OP20/24 20/24 53mm | 0.65mm 66/62 16mm 12mm 1,000
SSOP28 28 5.3mm | 0.65mm 47 16mm 12mm 1,000
SSOP48 48 7.6mm | 1.27mm 30 32mm | 12/16mm 1,000
SSOP56 56 7.6mm | 1.27mm 26 32mm | 12/16mm 500
SSOP64 64 10.2mm | 0.8mm — 44mm | 16/24mm 500

ComponnetValley.com
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IC group£R Rl HL % 22

TSOP#HfZ%

e TSOP

- N

onhermetic packagedF%%

SRt

- 1

Omm thickness1.0%= X &

- Two types

TSOP-I

e TSOP | (leads from
shorter edges)

e TSOP Il (leads from
longer edges)

TSOP-I_SIZE TSOP-II SIZE

ComponnetValley.com

32-PIN PLASTIC TSOP(I) (8x13.4)

1 1/ 32

_|_

16 17

32-PIN PLASTIC TSOP (II) (10.16mm(400))

32 17
HHHHHBHABHHBHHAHAHHAHBHBHHBHEHBHAHHA

L/

+

%HHHHHHHHHHHHHH%

i TJR
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>
7

|C group?

TSOP#HfZ%

e Properties of some TSOP-I type #5r TSOP-I3524E 11
Rk

Part Number lc:|f0|£>ins zioziy Ilsletig (F?g Tray \-I/-\%c)j?h -Igzlitl?:ﬁ (l??ty Reel

TSOP20/24 20/24 6 x 14.4mm 0.5mm 240 24mm 12mm 1,000
TSOP28 28 8.1 x 11.8mm 0.55mm 234 24mm 12mm 1,000

TSOP28/32 28/32 8 x 18.4mm 0.5mm 156 32mm 12/16mm 1,000
TSOP40 40 10 x 18.4mm 0.5mm 120 32mm 16mm 1,000
TSOP48 48 12 x 18.4mm 0.5mm 96 32mm 16mm 1,000

TJR
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44
Sedd 4

B 2R

IC group£Ehk,
TSOP#H}

)

e Properties of some TSOP-II typeiii /3 TSOP-I14+52 1)
SR

Part Number glfoﬁ’ins zioziy II;>|et{(::1:':1I Sg; Tray \-/r\{;li%fh -Ig?t?:few %y Reel
TSOP20/24/26 | 20/24/26 7.6 x17.14mm 1.27mm 176 24mm | 12mm 1,000
TSOP24/28 24/28 10.16 x 18.41mm | 1.27mm 100 32mm | 16mm 1,000
TSOP32 32 10.16 x 20.95mm 1.27mm 117 32mm | 16mm 1,000
TSOP40/44 40/44 10.16 x 18.42mm 0.8mm 135 32mm | 16mm 1,000
TSOP50 50 10.16 x 20.95mm 0.8mm 117 32mm | 16mm 1,000
TSOP54 54 12.7 x 22.22mm 0.8mm 84 44mm [ 20mm 1,000
TSOPG66 66 10.16 x 22.22mm 0.65mm 44mm | 20mm 1,000

TJR
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TSSOP#H s
e

TSSOP

e Material#f £}
- Nonhermetic packagedf 3 1Y
e Size & Pin#1 indicator "~} 125 — 47 Rl

Thin Shrink Small Outline Package Family

FEBEA
- O —— -
N/Z2)+1

T : Monnononnii

PDF PDF
- PIM #1 LD.
[E] E1 % TSSOP TSSOP_SIZE
¢ - B

l O
1_u IRIRIRIRIRINIRINI IJMUE:I [[o.20[c[ETA]

2%
]E N2 LEAD TIPS

TOP VIEW

TJR
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1
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e Properties of some TSSOP4; TSSOPE] %4 1) Jg

Part Number | of Pins | BOdy Width | Pitch TapeWidth ;?tl:éﬁ (PQQ‘ITube 83 Reel
TSSOP8/10 8/10 3.0mm 0.65mm 12mm 8mm 98 2,500
TSSOP14 14 4.4mm 0.65mm | 12/16mm 8mm 96 1,000/2,500
TSSOP28 28 4.4mm 0.65mm 16mm 8/12mm 50 1,000
TSSOP28/32 28/32 6.1mm 0.65mm 24mm 12mm 50/44 1,000
TSSOP38 38 6.1mm 0.65mm 24mm 12mm 39 1,000
TSSOP48/56 48/56 6.1mm 0.5mm 24mm 12mm 39/35 1,000
TSSOP56 56 4.4mm 0.4mm 24mm 12mm 42 1,000
TSSOP64 64 6.1mm 0.5mm N/A N/A 28 N/A
TSSOP80 80 6.1mm 0.4mm N/A N/A 28 N/A

ComponnetValley.com

TJR
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Quad packagelU % fi~F-H %=
.

e Quad package
- LQFP/Low-profile Quad Flat Pack
- TQFP/Thin Quad Flat Pack
- MQFP/Metric Quad Flat Pack
- PLCC/Plastic Leaded Chip Carrier Package

TJR
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s

LQFPH}
«

LQFP o
o Materialftkl JALHHHARARRHA® |
- Nonhermetic package % =
| ﬂllé%’%%ﬁé o = | EEEJE |
e Size & Pin#1 indicator = SS
JUST g — IR A = 5 =S
— 1.4mm thickness/% ¥ 44\‘;‘ HH Ej FHEH |T|1f = : ;
14%% .TEIH—:‘» —pﬁa—l{[} w () —-—IZD—-— I'
- 6]

ra ,a D -
-, HD—IF E W )

LQFP_SIZE LQFP

@
el

TJR
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k
|

> b

LQFPH}
«

«

e Properties of some LQFP#S4;LQFP I} 2% 1) J 1

LQFP Nominal Package Dimensions (units in mm)

Body Body Lead Foot Tray  Units

Sze  Tkns Form  Standoff Length  Tip To Tip Lead Count JEDEC Matrix  Per Tray

Ix7 140 100 0.10 0.60 9.0 32/48/64 MS-026  10x25 250
10x10 140  T1.00 0.10 0.60 12.0 44/52/64/80 MS-026 8x20 160
1dx14 140  1.00 0.10 0.60 16.0 44/64/80/100/120/128  MS-026 6x15 90
14x20 140 1.00 0.10 0.60 16.0x22.0 100/128 MS-026 6x12 /1
20x20 1.40  1.00 0.10 0.60 22.0 128/144/176 MS-026 Hx 12 60
24x24 140  1.00 0.10 0.60 26.0 160/176/216 MS-026 4x 10 40
26x26 140  1.00 0.10 0.60 30.0 160/208/256 MS-026 4x9 36 IR

|

ComponnetValley.com
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A a
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-3

rY

s

1R

TQFP

e Material#/ £l
- Nonhermetic package
s
e Size & Pin#1 indicator
ST RS — A B A
— 1.0mm thickness )& &
1.0Z2K

TQFP_SIZE

TQFP

ComponnetValley.com

Thin Plastic Quad Flatpack Packages (TQFP)

D

—

—
-

- D1 ———— =
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[
-

m

- T e
==

_—1
-

AAAARARRAR |

—*Wﬂ

HAARARARAAR

r o

(o]

|

U
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L

PIN1

_ E’HH
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|C group?
TQFPH:f

> b

«

e Properties of some TQFP /> TQFP &} 24 1) g

TQFP NOMINAL PACKAGE DIMENSIONS (mm)

Body Body Lead Foot TipTo Tray Units
Size Tkns Form Standoff Length Tip Lead Count JEDEC  Matrix Per Tray
bx5 1.00 1.00 0.10 0.60 7.0 32/40 MS-026  12x30 360
/%7 1.00 1.00 0.10 0.60 9.0 31/48 MS-026  10x125 250
10x10 1.00 1.00 0.10 0.60 12.0 44/52/64 MS-026 8 x 20 160
1212 1.00 1.00 0.10 0.60 14.0 80 MS-026 7x 17 119
14x14 1.00 1.00 0.10 0.60 16.0  44/64/80/100/120/128 MS-026 bx15 90
20x20 1.00 1.00 0.10 0.60 220 144/176 MS-026 Sx 12 60
TIR
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MQF P 3
.

M Q FP Metric Plastic Quad Flatpack Packages (MQFP)
e Material#t ¥l "=
—|
- Nonhermetic package J MM
e = =
e Size & Pin#1 indicator £ = = [
RS — AR A AL 1= I =
_ 2.0mm, 2.7mm, 3.5mm E ) ?:é;*
thickness)& 2.0k . s y L.
s A 11111 |
MQFP MQFP SIZE T J R
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MQF P
G

e Properties of some MQFP#4rMQFP 325 1t J& 1

MQFP NOMINAL PACKAGE DIMENSIONS (mm)

Body Body Lead Tip To Lead Tray Units
Size Tkns Form Standoff Tip Count JEDEC Matrix Per Tray
10x 10 2.00 1.60 0.15 13.2 44/52/64 MS-022 bx 16 96
10x 10 2.00 1.95 0.15 13.9 44/52/64 MO-112 6x16 96
14 x 14 2.00 1.60 0.15 17.2 52/64/80/100 MS-022 6x 14 84
14x14 2.67 1.60 0.15 1/.2 52/64/80/100 MS-0272 6x 14 84
14 x 14 2.67 1.95 0.15 17.9 52/64/80/100 MO-112 6x 14 84
14 x 20 2.71 1.60 0.33 17.2x123.2 64/80/100/128 MS-022 6x 11 b6
14 x 20 2.71 1.95 0.23 17.9x23.9 64/80/100/128 MO-112 6x11 b6
28 x 28 3.37 1.30 0.13 30.6 208/256 MS-029 Ix8 24
28 x 28 3.37 1.30 0.33 30.6 120/128/144/160/208  MS-029 Jx8 24
28 x 28 3.37 1.60 0.33 31.2 120/128/144/160/208  MS-022 Jx8 24
37 x 32 3.40 1.30 0.38 34.6 240 MS-029 Ix8 24
32 x 32 3.40 1.30 0.32 34.6 240 MS-029 Jx8 24
40x 40 3.80 1.30 0.43 42.6 304 MS-029 2x6 12
TIR
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S
ke

e PLCC

- Nonhermetic packagedf ) 21

20-pins 28-pins
L - 4

PLCC

P8 44-nins . CC-nins

TJR

ComponnetValley.com



(@
\
Udd

IC group£R Rl L% 42
BGA$}E:

Plastic Ball Grid Array Packages (BGA)

e PBGA Package
- Nonhermetic packagedf a I

A
CORMNER — A|

CORNER LD, —— 3=

37 A IR
R gsf Y

- IPC/JEDEC J-STD-013 |

|
|
|
|
|
|
|

E-‘(—""—F

TOPF VIEW

4| 215 e A|E,|

A
— CORMER

] B —
=+ | ooz MIC o1 —>—| e
B 765432 — a1
CORMER I.D

=
=1
w

4
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Gosoatasadl

GQODQ

0000000000
0000000000

DQODQPDDDQ
0000%
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PDF — e e e
A ALL ROWS AND COLUMMNS

PBGA BOTTOM VIEW

TJR
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CSP3f3:
e

° CS Pji:j‘% 3x2 Chip Scale Package (CSP)

- Package is no more - "
than 1.2X of diedf %% )X L ~® 1
SIANK TR L.245% v

- IPC/JEDEC J-STD-012 TOP VIEW

- Also stand for chip size .
package-fs I 1 7275 i o
R % o

i L@ OYC i
PIN A1 ; O @ IGE_ Pt#L

TJR
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IC group%E

PIN#1 indicator— iR B 4%F
o ]

e |IC orientationE % Hi 4% /5 [n] 5]
— A reference mark, chamfer, notch, tab, flat, or similar feature
that identifies the number-one terminal position.*ﬁ\%%%ﬁ’ﬂ

s, RHE, B, BT, BRI RS TR 22—l

i 987680

& 93CA6EN

P ™ ™

"85 4 Il &8 4 TJR
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s

IC packingE ik H g
-

e |C packingZE J% F i
(e
- Reel tapeiiy
— Tubes& &
— Trays+L4t

JEP130 is attached

FDF !

JEP130

TJR
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IC group%

s

IC packingE ik H g
-

e Reel & Tape

TJR
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IC group%

LB R

=
]
=
[
ANAY
X

|IC packing%&
o000 |

o Tray

G ——— GG GG GEED D WS Gwm W
: s .

TJR
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IC packing£E il B8 3%
——

e Tube

TJR
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3!5%%3‘ EICER TR
.

- MSL

~MSL1 NA

-MSL2 14F

-MSL2a 4

~MSL3 168/}

~MSL4 72/}

~MSL5 48/}

~MSLba 24/t

-MSL6 A H ATkt R%,  IF HAERE (/IS 1] Py A
%% % [PC/ JEDECHR Y

J-STD-020 & J-STD-033

TJR
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IC groupE %

e Classification by functiontR ¥ FHi& r] 45 4
_ General purpose linearif £ 141C
- Power management/H 5 FIC
- Thermal management/#E FC
— Clock management/IF£)4 #1C
— Standard logic/FrfEiZ HH1C
— Other logic/H B & #IC
— Memory/{/7" 4
— Process/Ab P23
— OptoelectronicsJt;HLIC
- RFEHIIC

TJR
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General purpose linearii FHZ:#£1C
S

e General purpose linearifi £ 141C
— Operational amplifieriz &K £
— Comparator b 45 2%
- DriverXzjjIC
— Interface$Z IC
— Analog switch# 4 H5<1C

TJR
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Power managementEBJEEHIC
.

e Power managementHiji & #IC
- Regulatorifi %23
— LDOAG s 7 T = 45
~ DC/DC Converter i JE A5 #:1C
— Voltage referencei /& #IC
— Voltage supervisorHi [ 15 F1IC
- PWMifIIC
-~ Battery managementHi i FEIC

TJR
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Yaran

Thermal management#\E#IC
——

e Thermal management#/& FIC
— Thermal sensor#Ug v g5

TJR
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Clock managementif4h & HIC
.

e Clock managementit}£j%& #EIC
_ Clock%fcC
— RTCSEHBf4H1C
- PLLAAHEAC
— Oscillator ICH<7%1C

TJR
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IC groupZE R #4338

Standard logichr#EIB4EIC
.

e Standard logichrifEiZ 5IC
_ 74/54 series74/54 & %1)1C
— 4000 series4000&%1IC

TJR

ComponnetValley.com



IC group£E Rk, _;E%ﬁ’%’@

Other logicH'EZ%#
_

e Other logicli & 4HIC
— PLDW]4mfEiZ45IC

TJR
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Memory it as
——

e Memoryfyit 2
o RAM

- DRAM
- SRAM

e ROM
- EPROM
- EEPROM
- FLASH

TJR
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I\/Iemory

o

e Memoryf£it o
~ RAM
~ ROM

TJR

ComponnetValley.com



Mem ory - RAM
FI T —BENLAE B 58

e RAM

— AR S IR (R B RE R Z RN

_ S PEVolatile RAM
e DRAM
e SRAM

— 4B % ME:Non-Volatile RAM
e NVRAM
e BRAM
e FRAM
TIR
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Mem ory - RAM
FI T —BENLAE B 58

o IAMIHAF A #:DRAM

e DRAMIIH4 Jik,

e DRAMM. I & H— M4 (Transistor) f1—4
HL 75 4% (Capacitor) 14 ik .

Bit Line

Word Line 4”: Transistor

— — Capacitor

= Plate

TJR
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Mem ory - RAM
FEICTCA BRI 3

o AN PRAF I 2 SRAM
e SRAM X,

o SRAMIYEA JLMIES, —NHICEH— R

R At & 28 R AN SR R I

- 4T Ce” Word Line
_ 6T cell l i
_ TFT cel | = M
B B
. v y,
ComponnetValley.com To Sense Amplifier TIR




Memory

o AT H.JG
o — ML

i o

- RAM

PRI T A —BEHLA B 58

MNMOS SRS Fl — /N E

ENER A

w

ComponnetValley.com To Sense Amps
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Memory

- RAM

FEITef

: BN 5

e 6T H.JC

o — MNHILE T4/ NMOSHI2NPMOSH A% .

W

ComponnetValley.com
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Mem ory - RAM
FI T —BENLAE B 58

o TFT g
o —NHILE
& o

ComponnetValley.com

JL

PNMOS A I —ATF

Word Line

Poly-Si
o PMOS

EL

-

|

TJR



Mem ory - RAM
FI T —BENLAE B 58

e DRAME SRAMLL#R

e DRAMMLITE -H— NS F— N FL S M A,
AN B = Bem, PTPARRA . (HIREE =,

o SRAMMLIT & HH /NS bR B, AN 3¢
TSP

TJR
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Memory - RAM

yea

I e —BEHLAEER AT B8

o S
o S
o D

RAMFAIDRAM
RAM— % /~+-C

3U$DDRAI\/IIEHEI’WE7'J%??

RAM— WA A7 X

ComponnetValley.com
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Mem ory - RAM
FI T —BENLAE B 58

o JE 7 RVEREN A IAT I 2sNVRAM
e SRAM+EEPROM

e Battery-backed SRAM
e Ferroeletric DRAM

TJR
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I\/Iemgry - ROM
ot - R EEess

e ROM

e ROMEZHLL T LA
- PROM (Programmable ROM)
- EPROM (Erasable Programmable ROM)

- EEPROM (Electrically Erasable and
programmable ROM)

- FLASH

TJR
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I\/Iemgry - ROM
R TO - Rk as

e PROM

- Mask PROM
- PROM

e MROMMH.JG& HH— iR E Mk, #2772 i
R | A TR H R

ComponnetValley.com TJR



I\/Iemgry - ROM
I ofr - R fFieas

e PROM
- PROMH.ITRE H— MR E MR, 2% e

- ez HH SR AE19565F K W .

TJR
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I\/Iemgry - ROM
R TOA - R s Arie 4%

e EPROM
- UV EPROM
- OTP EPROM
- Electrically EPROM
o UV EPROM
- STLI AR R,
~ (UL 5 A 5 S 28 ph 25 P TR 5
i AR P
- ‘B & hDov Frohnman#E 19714 & 1 .

TJR
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I\/Iemgry - ROM
ot - R EEess

e OTP (One Time Programmable) EPROM
— OTPHIGZ H— A E 1 1
— BT B IR YR A G AR
— AHXTUV EPROMA A L3

TJR
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I\/Iemgry - ROM
oot - R

e EEPROM
- EEPROME.JGE B —1, — ¥, sl N
o) G o
— B R Ll T 2 RS A AR
TN o

- ‘B = HGeorge Perlegos{r19834F K& .,

TJR
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I\/Iemgry - ROM
ot - R EEess

e EEPROM:ZEAY
o %ﬁﬁ(serlal)

Microwire #:11 (3%%) . A5 L)L 93 JFih &4, Hi]: 93C46
~ 12CTMEZ O (24) . RIS DL 24 JTFeR &A% il 24LC02
~ SPIgEI (3%k) . ®ISDL 25 JFUR &%, . 25LCO08
- %Nl/OTMi%D (12> : 1 Microchip 7], A5 DL 11 JFR
|
- 1-Wire®f: 10 (1%) : | Dallas / Maxim A #]

o ﬂﬁﬁﬁ(parallel)
- M LI28TF IR R A

TJR
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I\/Iemgry - ROM
ot - R EEess

e Flash Memory

e Flash’)
- NOR Cell
- NAND Caell
- DINOR Cell
- AND Caell

o 't & HDr. Masuokafr-1984+F & HH
o M5 DI298G 49T 45 &%,

TJR
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I\/Iemgry - ROM
ot - R EEess

e NOR Flash

ComponnetValley.com

NOR ARCHITECTURE

Lt Le

L] L

L' e

FFFFFF

TJR



I\/Iemgry - ROM
ot - R EEess

e NAND Flash

ComponnetValley.com

NAND ARCHITECTURE
Bit 1 Bit 2
Select Gate 1

Word 1

Word 2

Word 3

Word 8
Select Gate 2

TJR



Circuit Protection Component

1 3 PRdP o

e DINOR Flash

DINOR ARCHITECTURE

ComponnetValley.com
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I\/Iemgry - ROM
ot - R EEess

e AND Flash

AND ARCHITECTURE
Bit 1 Bit 2
Select Gate 1 J’_T J’_T
& = =
Word 1
o
4 4
Word 2 — — s
o
4 1
Waord 3 — Ly +— L4
o
4 4
li—'_|—|l Ii—'_l—ll
Word 8
5 |
4 4
Select Gate 2
o—d 4

—T

TJR
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I\/Iemgry - ROM
ot - R EEess

e EPROM,EEPROM, & FLASHI1] X 5
- EPROMH g — X HEE Nl HUVERES
- EEPROM UL e H i #s, JF HAl & LN AT
(frye) BEERELH A
- FLASHb nf DL 2R, {HE S LR 1 X 3R
PEERELE N

& X

TJR
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o

\

o 1 BN RTIE Ry
e EUR/US
- ATMEL, INFINEON, MICRON, MAXWELL, SST,
GSI, SPANSION, MICROCHIP, SANDISK,

CYPRESS,EON, ST, NUMONYX,
RAMTRON,QIMONDA.EIPIDA,AVED

o APAC

- SAMSUNG, HYNIX, WINBOND, ESMT, ISSI,
GIANTEC, MACRONIX, CHIPLUS, A-LINK,
NEXTRON, ICSI, PNY,ACCUTEK

TJR
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IC group£Ehk,
Memory it as

e \arious memory comparison

Type Volatile? Writeable? Erase Size | Max Erase Cycles | Cost (per Byte) Speed
SRAM Yes Yes Byte Unlimited Expensive Fast
DRAM Yes Yes Byte Unlimited Moderate Moderate
Masked ROM No No n/a n/a Inexpensive Fast
PROM No ane, with a n/a n/a Moderate Fast
device programmer
EPROM No _Yes, with a Entire Chip Limited Moderate Fast
device programmer (consult datasheet)

Limited : Fast to read,
oM No ves Byte (consult datasheet) Expensive slow to erase/write
Flash No Yes Sector Limited Moderate Fast to read, :

(consult datasheet) slow to erase/write
- Expensive
NVRAM No Yes Byte Unlimited (SRAM + battery) Fast
TJIR
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ProcessAhBEZES
o

e ProcesskhF#s
_ MCUH 5L

e OTP
e MASK
e MTP

- CPU
- DSP

TJR
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OptoelectronicsYHIC
7

e OptoelectronicsitHLIC
— Optocouplery:#i1C

TJR
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RFETIC
e

e RFJILTIC

TJR
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IC group£E Rl B& 73R
« .

o Hybrid ICR & 42 1k FL i

TJR
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Active oscillator groupH ¥k %8 7R
.

e Active oscillatorfi Y577 75
- XO
_ VCXO
_ TCXO

TJR
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Questions & Answer?

Any question is welcomel
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