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Abstract

This thesis presents a method for data access from SD card of a digital camera. By using a
microcontroller type PSoC, the system provides accessing data in the SD card such as digital
pictures. A picture file is transfered 1o the hard disk of a microcomputer via serial port and

displayed by any software.
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BuwesInA

ClockSync

[ ]

ClockSync 1Thin1siines Nezdeadmualiiy User Module Afims 19 Digital Block

-

z LB A
Maien ClockSync Yuegiu Clock TAenldmmisg

ClockSync Clock

14 lunIdif Clock fluvnastulinanmn SysCik 19
VC1L,VC2,V(C3

@#oVC3 wITneINSysClk), 32KHz AZ9N Digital PSoC
-
Sync to SysClk Block M11% SysClk

- - 1 s o
4 unsdin Clock Tumasiutinanen SysCik*2 snulé
Sync to SysClk*2 SysCik*2 Taon1d

Use SysClk 19 unsEift Clock Tumdsuiiauing SysCik Tnoase

Dhrect

| = t g A
% 19 unItiNn Clock Numasintianinn SysClk*2 lasass uaz

nol
e laideans

Unsynchronized Synchronized ffayg)1at

A1edl 23 wamadyyeuRnii naen g

i RXCmdBuffer

[% " [ ] =y o
| ¥ wmiuitlauaztla msvreniluuul Command Buffer vBeAafy wazdeuilely

UART RX suwesin seanwisnlfemilulnunills
|
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RXBufferSize

iudadmuadoumissanudifitwlfifudududeyanisdmdfy a1
RXBufferSize szinniisioilioilaldn1shemuuuy Command  Buffer uaz UART RX
Sumadind

CommamdTerminator

cﬂuﬁwmﬁﬁﬂmﬁwﬁuaﬂQﬂﬁ“yuqmmi’faya vouad Uluveinenuuy Command
Buffer Johmififiudeiaiifudmn13ly Buffer wnd19ewy CommamdTerminator
Param_Delimiter

FhudwesdrSnusilduns doyaidulu Bufr vodaTu ondaedrau vin
frnun 1y Parasn_Deliniter 151 * * (space bar) 30 [32] H Foynfiagzendng «» wyn
(30031 “Parameter”  wndoyalu Buffer veswitaduihu “emdpsoc wart 127 winade
parameter 14 “cmd” , “psoc” , “uart” 1ag b2 Iﬂunﬂﬂi:qﬁ’i%'ﬂqﬁé'u szGetParam(} 92 1Am0

s W [
Pointer 13117 Parameter neazAN3vedWwLN v 1w

IgnoreChrsBelow
Wiiuddmussvesdoya idfiganszeeuldariwfvlilu Buffer  laoesiing

. »
siordinldauTuTuud Command Buffer tvimiu

RX Output
ﬂ; ar A 1 i
Hhuewwafnnndyyis Rx Input eamrIofonsn 119 Row Output @190

11 lunsasreasuamugndevesdioya u nismm CRC

Rx Clock Out
C; \ o o t é * L] ar
Huedwwiisesnindyym Bit Clock Y8 4@ #9iiA 1M1 Clock Input/8 a1 1136

1 lunnssaeuRIgARBIvaIteYya 1y A1VIAT CRC
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TX Clock Omt

o P ar . of o & J [
Hute wwniwionnindyaae Bit Clock ¥84#25 1 @il uvifu Clock Input/8 aasn
i unmrsaeunugndeavesdeyn ivu msms CrC

InvertRX imput

¥ LA L o v W ' o t
W mivtmusdygradurmuesiafy heeliing nvert vie hifin1y mvert

UART API Function

14
API ¥89W97%U UART User Module §1Mifanidanuiauuy Low Level uag High

Level 33 AP WA amunuaa UART User Module mmmﬁ'{ﬂﬁ‘lumﬂq'lﬁ'mu

Low Level UART API

Function

Description

Void UART_Start(BYTE bPARity)

Enable user module and set parity

Void UART_Stop(vold) Disable user module

Void UART Enablehnt(vold) - Enable both RX and TX interrupts
Void UART_Disablelnt(vold) Disable both RX and interrupts
Void UART_SetTxintMode(BYTE bTxIntMode) | Set the source of the Tx interrupts

void UART_SendData(BYTE bTxData)

Send byte without checking TX status

BYTE UART_bReadTxStatus(void)

Returm status of TX status register

BYTE UART bReadRxData(void)

Returm data in RX Data register without

checking status of character is valid

BYTE UART_bReadRxStatus(void)

Check status of RX Status register

AT 2.4 UARIATHITUYES UART Low Level UART API




High Level UART API
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Function

Description

void UART InCrt(BYTE
bMask)

Selectively enabie/disble RX and TX interrupts.

void

UART _PutString(char*szStr)

Sand NULL terminated string out TX port.

void UART CPutString{const
char*azStr)

Send NULL terminated constant (ROM) string cut TX port.

void UART PuatChar(char
bData)

Send character to TX port when TX register is empty. Function
will not return until TX Data register can be written to without

a daia overrun error.

char UART_cGetChar(void)

Return character from RX Data register when valid data is
available. Function will not refurn until character is received.

void
UART_write(char*aStr, BYTE
bCnt)

Send bCnt bytes from aStr array to TX port.

void UART_Cwrite(const
char*aStr,int iCnt)

Send iCnt bytes from constant aStr array to TX port.

char UART_cReadChar(void)

Read RX Data register immediately. If valid data not
available,return 0, otherwise ASCII char between 1 and 255 is

returned.

int UART _iReadChar(void)

Read RX Data register immediately. If data is not available or
an error condition exists, returmn an error status in the MSB.
The received char is returned in the LSB.

void
UART _PutSHexByte(BYTE
bValue)

Send a two character hex repressentation of bvalue to the TX
port.

void UART_PutSHexlint(int

1Value)

Send a four character hex repressentation of bvalue to the TX

port.
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void UART PutCRLF(void)

Send a cartige return (0x0D} and a line feed (0x0A) to the TX
port.

void UART CmdReset(void)

Reset RX command buffer.

BYTE
UART_bCmdCheck(void)

Returns a non-zero value if 2 vaild command terminator has

been received.

BYTE
UART_bCmdLength(void)

Retumns the current command length.

char*UART szGetParam(void)

Return pointer to next parameter in RX boffer.

char*UART_szGetRestOfPara
m(void)

Retumn pointer to remaining parameter string.

BYTE UART_bErmCheck(void)

Return command buffer error status

A15199 2.5 ILYAYAIWNATLUYDI UART high Level UART API

UART Start

v + 1 4
Weddufithiniiilamsdtauees UART uazs mussiwiiaussdoyn 1aoR1 bParity

4 ] ar o w [ Y
setting Moaea I udsntuiae

TX Parity Value

UART_PARITY_NONE | OX00

UART PARITY EVEN [ 0X02

UART_PARITY ODD 0X06

A5 19N 2.6 LRI UYES UART. Start

C Prototype:

Void UART _Start(BYTE bparitySetting)

UART Stop

RdsunimiWtlanmsviauyes UART

C Prototype:
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Void UART_Stop{void)

UART_Enablelnt
v
1gdmiuilaldnsvinnuubuee Sindve s fuuazaad
C Prototype:
Void UART_Enablelnt(void)

UART_Disablelnt
E )
¥ mivTans Wb umesimsue s 15 uLazdas
C Prototype:
Void UART_ Disablelnt(void)

UART_hReadTxStatus
0;

198 MFUDIUAI TX Contro! register TABAINEY TX Control register 15 10a21D0AR

RX Status Masks Value

UART_TX_COMPLETE 0x20

UART_TX_BUFFER-EMPTY | 0x10

A1719N 2.7 UARIA NIV UART bReadTxStatus
C Prototype:
BYTE UART bReadTxStatus(void)

UART_bReadRxStatus

w1 ] . 1 . = et o .J’
1¢dmFue A1 RX Contor register TaoA1ves RX Contor register NIYALIaNARIU
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dulnromyanan nszeomnfnnnyzffy

RX Status Masks Value | Description(when bit is set)
UART_RX REG_FULL 0x08 Data register contains un-
read data

UART_RX PARITY ERROR 0x80 Parity error since last time

status read

UART_RX OVERRUN_ERROR | 0x40 Data has been over written to
buffer register
UART_RX_FRAMING_ERROR ( 0x20 | Stop bit was low

UART_RX_ERROR 0xE0 | All Error bits OR ed together

= " o
A1319N 2.8 AR AT UYEI UART bReadRxStatus

C Prototype:
BYTE UART bReadRxStatus(void)

UART IntCnd
o e = a o @ @ o w1 o ar e
odmivtlanTeids arsmisemdumesin IsuasunTesdewalasvils Taud

A 1 o o ' ) «t
ﬂ']“ﬂﬂﬂﬂ\‘lﬂl]ﬂ\‘lﬂ‘]ﬂnl 1 Iﬂﬂ%.lﬂtiﬂ:tﬂﬂﬁﬂ‘lﬂﬂ‘lﬂd

Mask Description
UART_ENABLE_RX_INT Enable Receiver
UART ENABLE_TX INT Enable Transmitter
UART DISABLE_RX INT Disable Receiver
UART _DISABLE TX_INT Disable Transmitter

AN 2.9 YA THINYLYD UART IntCrtl

C Prototype:
Void UART IntCntl (BYTE bMask)

72023
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UART_FPu(String
Herdudesdonrmonmiasaiuduy

€ Prototype:
Void UART_PutString(char * sZROMSrting)

UART_CputString
Hersudsdonrmninmisauiisoy

C Prototype:
Void UART_CPutString(const char * szROMString)

UART_PutChar
Hefdulunisdsfoyndidnus 1 o
C Prototype:
Void UART PutChar(CHAR cData)

UART _cGetChar
Heddudmiugienrnndaiu 1 lud Ineladduszsesuniioz lafudeyn

C Prototype: :
CHAR UART cGetChar (void)

UART_PutSHexByte

Aardudmiudandauay 1 Byte (0-255) Tugmi 16 Tasduavazgautaiidenunou
1 ]

nmiudsdedoarmnidusvewuavsenly

C Prototype:
Void UART_PutSHexByte(BYTR bData)

UART_PutSHexInt
FefFudmiudeniduay Integer (-32768 — 32768) lugw 16 uuulasdnavezgn

3 1’ & o 9 | t o
uﬂml{luuaﬂ‘nnﬂﬂu INUU QQ?N'UBﬂ'JmﬁIﬂUﬂ'HIEIQﬂ'}lﬁ‘lﬂﬂﬂ‘lﬂ

C Prototype:
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Void UART_PutSHexInt(INT iData)

UART_PutCRLF

#49eyal0D]H W38 F1d9 carriage retum Y89 ASCH code URIMTUAIG[OATH Wi
A4 line feed
C Prototype:

Void UART PutCRLF(void)

UART_CmdReset

¥ mivdidaaoiz unsdoynlu Command Buffer Hedosfifannaisfiswdoyasin
Buffer vesaiuadmAe dafumaideyayainm
C Prototype:

Void UART_CmdResrt{void)

UART_bCmdCheck

i mivasvasuanuzuedd19uii1d5u Command Terminator wam3ods Tau
HarduvzAusn iy 0 1318 187 Command Buffer
C Prototype:

BYTE UATR_bCmdCheck(void)

UART_bCmdLength
gyt e wdumvesdoyaiiciu 1y Buffer vosiasy
C Prototype:
BYTE UART_bCmdLenght(void)

UART_szGerParam
a5 ez n13Ade Pointer Y092 Parameter Moglu Buffer vosaaiudAa0 11l Tay
o o ' - . . 3o »
doyalu Buffer vosirusgnminthudy Parameter 32 Param_Delinmiter Hifimuall
C Prototype:
Char * UART_szGetParam(void)
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2.3) M31¥u SPIM (Serial Peripheral Interconnect Master)
AumniAYesiuga

o é . 3
-anfuayuninFeune luTuuauimasd &20Tus Taneanufeatsnuy SPI (Serial
Peripheral Interconnect)

-tinanu IvurdynuuAnueivu 0,1,2 uag 3

-aunsafimuauudsgIsuin 14

A ' @
-annsmfennsifeusn mvesdyg it MOIS ey SCLK 18

-awnsnadudagusumeiinila

-amudagegalunfudedeya 12MHz

Tuga SPIM Ae luganudeaeynsuiiilus Tnasaluntsdomsdhunn spi Tavse
' a o & -
Humsdanudtaivae 8 Tadeya Yonmind (Full-dupleny  Tnglugaiiszvinenau
a:I o ) ar 4 ' é ar J 1 L]
wiiaed aunsnfvitldedugunael sp1 lluaawhnnaimilsds Suagiumani g

au Taonwlu SPIM szalszanudauTuga Tx Buffer, Rx buffer,Controlitas Ship registers A13

] ¥
W TugasziFonsimiifedsu A1 TneauTuduvesluga SPIM szqndsrniinisdsdeyauuy

] v
dadiatfuddndiganou (LSB Firs)  uazsgamivayunisieamlulnianieg s Tvua

& - o '
0,1,2,3 $en73 1giininise Inuavesdyarenndnisenineeyns el SPI Master iiaz galnsel

SPI Stave WMdaanannEnuiiy Inundoiu TaoTmmasiheuetudsng

SPI Mode
Mode SCLK Edge Clock Polanty Note
Performing Data Latch
0 Leading Non-inverting Leading edge latches data. Data change
1 Leading Inverting on trailing edge of clock
2 Trailing Non-inverting Trailing edge latches data. Data change
3 Trailing inverting on leading edge of clock

#1319 2.10 s Tmuan1siieuves SPI Mode
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niiganannieuds
-SCLK g vidygranndimiiimazlunsdedoyauuy sp1

- MOSI  (Master-Out-Slave-Input-data) #10 Vidygauemnadeyavesdigunsal
o & ofj o o o
wawes Feez Ihihndygrasunavesgilnsaloam

ﬂv H o ar

¥ 4 a 4 o ¥ o
nlFeuTuganznsshnmunsGenldfeddu AP FanlFouidsuiiondnamiy

1 =y !i
Aveds ﬂﬁ'!ﬂﬂ; Alng X ﬁmﬂﬂnuumlm

SPIM_Start

o o a 9 3 o
Asdtrunsdmualvuuanisiemves SPL wisunatanisieuvesTuga Tasms

° 'y v 1 - ¢ o Y & ] 4
fmualvuaniaite szansium INURaAT U1 Sames A Sail Inuadeqaeil

Symbolic Name Value AHWING
SPIM_MODE_0 0x00 139197949 SPT TuTvua 0
SPIM_MODE 1 0x02 MINemues SP1 lulvua 1
SPIM_MODE_2 0x04 MMV SPI lulvua 2
SPIM_MODE 3 0x06 MIRUves SPI ulvua 3
SPIM_LSB_FIRST 0x80 dedoyamedndadinou
SPIM_MSB_FIRST 0x00 davoyantaduiingenou

A3 N 2.11 uarAAT THUANTIN I TLA Y Y8 SPI Mode

SPIM_Stop
s e o o d’ 1 =Y
Handunsllamivinuresluga spiM Hadduilezlindodarluda Enable veq

F3enand Control ¥l Tuga SPIM nganzvina

SPIM_EnableInt

o a o o 4 a du o
Waﬁw;’i‘lﬂmsaumafwmm SPIM munau‘lwaammummmﬂ

ie




SPIM_DisableInt

Hanidunes indves SPIM

SPIM_SendTxData
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deteyauuy SP Wsgilnsalaamnneswdau

SPIM_bRedaRxData

Handugwivamon lusdeynangUnieinam laenisiimsidaaauzvesiivies Rx

L] 1] r r 1 1 a :r
Buffer pouii1anse T AeufteetininSon1dianiduil

SPIM_bReadStatus

o o @ % t & =
dusrdsguataauznnitameiniugu vesTuga SPIM Faniwiuitamed oy

szas uAILEn IMEMIIaLRY srTmTuABenuITomed A Aweqenitudemisg

Symbolic Name Value ANHRID
SPIM_DONE 0x20 | naviien SPIM 18 oy
SPIM_RX_OVERRUN_ERROR 0x40 | (inN3 Overrun Error Y840 135 udfaya
SPIM_TX_BUFFER_EMPTY 0x10 | fviesusenisdeing
SPIM_RX_BUFFER_FULL 0x08 | hivlefvesnsfudoyady

A3 A 2,12 serass I T AL 1n3 sme efaruny vo s Tuga SPIM
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mn3

| A ° - 4
ms'lmwmms) UBTAN1IA

r ] o - o
3.1) qudnyozvesiIsA NS B TAN IR
» [ (]
wisganudusa@anifaindumiisanuin 1duautisuuindmindugilnseiy
& + o A o A& A o o o ¥ o ' o

ansanAmIazaIN Femizonmuueaaniialivifendumvhaundoiumitsaiud

A 8 g = & ' ad a o o
simdudud FanolumizoarudneadilslilulnsnouInsame i uarnn Tuineu Tnia

. & o 3 i
(erase, read, write and error control) #3013 ToudodoyalasdndsenivnmTaiduleansu

¥ 1 o v & W = o o ] y

TnsafiszToude 512 uddeuden dnfuiuszqmilouadaaaiiog lihiwesdalugaiis

* » »
anminminldszgndaie 18 Taovia I IWdszuinfussiiunuunday 1632 wimiudmin
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asvhnsutisaau siluuas 32 duaruyvesmizsanuiiiiszdesdinwinnd 2 Sans
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2 k1 an

3
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2‘1]'7] 3.1 aﬂumz-uawmum'mi"uaﬂﬁuazmmanwmmmmmﬁmﬂmam’lﬂ
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1ngifl 32 uessresnsuunAvBIIoAINIBTALAZIDIONE FemutoR i udw
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WBudeeil 7 asunnadumitea s e s unsn 2 aouuna lunisTeudweynsy

»
foyarzvieleadunimiuznssiludyg mdnm




24

=20C

DATY —<
DATO DO
ViR =
L —+

Ves ———
vesl ——wr -
CMD DI —
DATR/CX-
DATZ — & - =~

Gapubanis

719132 Anvazasuumavesmionmineaauazdndud

¥
miAsdeszrin lsrdumipsamuineafmivifiey 2 Tnuadoiufe Tvua SD MODE

é -~ t ﬂ’ 3 - ¥ M a
iag SPI MODE 4luntsaasei QS‘I"I'Iﬂ‘I‘JﬂﬁﬂBHH’JUﬂ'J'll.li}"lﬁ‘.lu!LUULBﬁﬁ1€JIH‘Hﬂ

3.2) SP1 MODE

waitle Tnuadumsnszimadennillunsasse 1o Teantouen Famitenimideg
amnsnande TacYsan1ewes P Port w38 GPIO Port  finotu'lulnsrouTnsamedialyl
mszaziusailo Tvus sz andunsdiegna 1o i Famsaademiosarninil
sgiimsifien Tuuanmisinuveaeai 1o Tvusidhi Tnua 0 (positive clock, front edge
latch, back edge shift) &utu SPI MODE 0 stvnzaudmivnisasmdmivAnsefy

MUAININOAA

3.3) Command and Response

Tueait 1o Tnuafirmedoyaszeguusignal line Fans Toudweynsudeynozimumiiu
e e nunsnee command dumsdwusnlealdiinmiadadinuonvesvumniiu 6
Yugde 1 srdeneuuug ifemsnvasnenamusiiiunisdedinlideniiaudn1 Response
R1LR2RIvememudnd Ifuszgdneundumndslaa Salaeiuszdnsstunn
Response 11AABAUNIILAIUTOINYAABIVOI Response Fnommusiiumssaadeiig
ﬂ’i'aqaumm?ﬂmﬁ'ﬂamfunza’a’mqnﬁ'u'n1nf'r'tyiy1mu1ﬁn1ﬁ'!aﬁﬁuﬁﬂmfmm command
response time (NCR) TuaziiTasaadhe 089 8 Tud dyyga €s fudemunuldihi o
sEMMsARAE Command , Responsc D¢ Data transfer ansnsziag dauludves CRC
duonfudiuseneuve sgavtiuves Command Suihimadenlu spi mode dmiums

9 » a0
aimasuAINgNABsBsdeyahdtennyl
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i — .Command Frame ‘NCR R1rasp.
I . ' 1
sewc (IR ARAMARAR AMARNAAMARAARALARAARRTA RARAARRTARAAARRT ARSI
| | f f j B
[]] Hll Index ' Argument J_ CRC Ii
| b5 Bah3y ] : R [E1 ] b6 |
po 0| Flags

31 3.3 ANuBIZYDS Command Frame

3.4) SPI Command Set

U@z Command 1Suntsucaufiuniewuiolunisdeves GOIDLE STATE wie
CMD<ni>, Tafh <n> Tuiihisa D command index HAZAIEA n Fozamnyodiu’d o i
63 ﬁagﬂuuwmmﬂa coramand 9010 command 719919 11Ny 8 mFounaznis

- A l:‘n a A ] ¥
fnuan T uYeanIsA 4 MTU command Bua@mNInTiozy 1A Data Sheet Y89 MMCA and
SDCA.

Comard | Argpmest  (Respease Data Lirevidtion Description
Index
¥, 11 Home {0 RL Ho {60 IDLE STATE Software reset.
(M1 Hone {0) 113 No ) 1] Initiate initialization process.
ACEDAL(*1) [Hone{0) Rl ¥o {ARP 1) ] For only SDC. Initiate initialization process.
(I3 Hone{0) Rl Tes [SEED (D jReat CSD register.
(M0 Hone (0} Rl Yes |SEED CID Read CID register.
(ED12 Hone (0) Rib Ho |STOP TRANSHISSICT Stop to read data,
(D17 Address[31:0]{RL Yes |READ STEGLE BLOCK Read a block.
(HD18 dddress{31:0]{RL Tes |READ EULTIPLE BLOCK Read multiple blocks.
(maz3 Busber of  |RL o {SET BLOCK_COUIT For only MEC. Define mamber of blocks to tremsfer
blocks[15:0] vith next multi-block read/write counand,
ACHD23(*1) {Fumber of (R o |SET ¥R _BLOCK_FR&SE_COTAT|For only SBC. Define mmber of blocks to pre-erase
blocks[22:0] vith next aulti-hlock vrite command,
(M4 Address[31:0)|RL Yes |WRITE BLOCK Write a block.
fCaD2s Address[31:0]|RL Yes |WRITE KULTIPLE BLOCK  IWrite mmitiple blocks.
CEDSS{*1) |Nome(D) RL Ko [APD Application specific commsnd.
(D58 None {0} R3 No |REID OCR Read OfR.

*]1:ACHD<p> mesns a coamand saquense of CEDSS-CED<a».

A13197 3.1Commandf 1593 1 lunse nufounasAmura S uduvesniia
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3.5) SPI Response
3 =t \ L=l & J ¥ s i
zﬂummm Response UUISNOY 3 Iﬂuuu f8 R1, R2 uaz R3 ¥99zvusgnuusag

A ‘”’ 1 v ot r 1]
command A1l TasludveResponse R1 sz1flumsdasnd unnves command aulvgj

R1 Response R3 Response

of LI1T11] [R1] | ocR |

L i Idle State
Erase Reset I-— gf:: fi:i&

tiligal Command
Command CRC Enos
Eirase Sequense Enor
Addtess Extol
Parameter Enior

z‘ﬂﬁ 34 lugdives R1 Response (1a¥ R3 Response

2 v o o P & ' )

Falunaazdad My R1 Response Muaaniudia1vaslud R1 = 0x00 wgvuioanui
~ L) v o - o r.-r o A rcf Aa ¥ a =) J - n’:
anmenumiisanninea@miatidnt vidle uinauimadeRanaiafaiuiinues R1 U

J P [ ] -‘: ar v n’r‘ o
watudmtoandsstugtl A1we s R3 Response 1y ez miu CMD 58 iy dueeiiludusn
mitaudu R1 iazezdemnoiiuiuuiuiuisgued OCR
¢ ) t . RN v o o
ynaou A lHIaIuNINAE N UYes NCR I muasniuTsanou Insaned
»

{9z #D930A1 response NAVIIEIL TRENITAIAT Oxff #ABANINT192TY response AFIANTH

v
1al
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3.6) YHARUMIIRMISNANEHTY SPT Mode
|
o ’ o 1 o . é
MAIVIN Power on reset MuUwAIMUINB AU TMUANTTR19TU native mode F93]

¥ »
Unyyvesvunsusail

3.6.1) Power On
o L] L IR w « ¥ J b4 3
HAIDINUMAINYNIENANLTIAUN 2.2 I']ﬂﬂ 13192 09¥RA 1V DI LAz CS 1.'"1{'11 1 11‘1

] w o o ] - o 5 a r
NN 74 Wadvesdgasnniim i ldmimiuamaieiunennudang 18

3.6.2) Software Reset
1 4 as o A o s & o A
49 CMDO Faufy €S (dhio twehs: lifiwanisa Adamivszasisnoudyg i CS e
» »
CMDO Qnas 9w 61 CS 1T 0 Tun1faszidig SPI Mode A01iu CMDO 92@89e4 native
H vy 1 4 L A 1
command Aauiaz ludmues CRC vuzAeslin1ves CRC AgnAsadie Ausinmimdg SPI
»
Mode A13ATI90UAYEI CRC 32 hignfisnandnas lu daiulunisds CMO szfivuam
" A & y < :
v CRC WviAu 0x95 Ttan die CMDO ugnoenfuaisntiminend o mzdn (dle
' & A1t W oA A Y. P4
state) LATNAVDIAT response R1 1Iu9zdiAti1iy 0x01 iuAediaves in idle state W NsATL

4 * o =3 A" v v
“H\illﬂﬂﬁ’)']ﬂ'\imﬂﬂﬂuﬁl;ﬂu’dﬂ TUEIT]

3.6.3) Initialization
» ¥
Tyaa e e AN ATUIZEeNT UIAWIE CMDO , CMD1 itag CMD58 (imiy ABNNTUA

. . A 2 2 Ca . & 2
Sunzgrifiers dionmfatiuasimmy cMDI meriudueziTunwieufisedion deleoiu

L] ny A 1 ¥ T r
1A 8489 CMD] F13I001AZASEASINADUA response 1AIVIUAIIAIVD response R1 83

o & 4 ' - A A o ¢ s
apunduunilu 0x00 uAs cMD1 Muthumsndoiawes R1 ueaieofisztinisdenn

o - o a" 9 o /o #3 1o

aounuaneq 11 Tuvuaums inita mfriiseldnamaten Iesiiativnsudiuagiuvua

o n‘: o : 9 =% t A’ - o ¢ S a Y
vesmianuganiuzdesRoraniauiatiieaniolda data sheet NANAR 1A

r »

M&a9ININ initial 1@ afezernzns muazdoutoyam ) 18uds Tumwaiisamne
Al i = d 3 A ar 3 o
suATTINanT OCR uay CID IdieRezniduve s uinsefuasvunvssmianie

o d
quantasuqfidenis1d
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3.7) maleudavesveya
3.7.1) Data Packet and Data Response

lunis@asefortuntsToudoveadoyn Tblock Wie1IAAT1 1 block T szdB MM
¥T83UNA9910 command response 4013 'lauﬁ'wm’fwmfu wilszneulddrsnguvesloyafe

data Token 1 106 Data Block 1-2048 ludinas CRC on 2 udt

Data Pacleet
[Data Token| Data Block { crC ]
1 hyte 1~ 2043 bytes 2 hytes
1]t]1]1]|1]|1]1]0]|Data token for CHD 1718424 [F[D]OI - Fl_ny's_'_J
1]1] 1} 1] 1] 1] 0] 0] para token tor cHD25 | L —Enor
1 I1 1111 [1 [0] 1| Stop Tean token for CMD2S (C:El.;'g:'c failed
Dwr of range
Data Response L Card is locked
IxIx[x[o] stams [1]
610 Data accepred
101 Data rejected due te a CRC enor
110 Cara rejected due 10 a wilte error

119 3.5 uamenaulieyaiiezvitns Toudne

3.7.2) MIBTMUVU Single Block

argument Tuhumsszysuomnisfissdmins nihmiasveslud e cMD17 gn
seufuudnunsehinse udeyn data blocksyaalildalaa na91n data token gARTIINY
fefi Taaroe 18T uAmILAB data block tae CRC 2 1o Taoun@viiavesuiiensznitiy 512

é i =y = T L
Tidusamsanfasunladdalas cMDI6 dufaderanaialuizninswdeya aror

token 9ZQNAWUNU
Dl CHD17 cmd
Resp.
DO L] | DmaPacket |

119 3.6 UM IN1I8 UL single block
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3.7.3) M3 Multiple Block
l o . - .‘I v . o o
M8 udoYAYY Multiple Block 1fuddaTun1se 1 muttiple block 1iuddusinars
A 1 oA ’ ' s o~ A % oA
2yWeg iedmuvesnis Teude block 921912 04ABY command fi MsdaseszFuaLT
» I » 3
MITAUAZIUNIIB I multi block N1TEMTUABITDIIUNIEengA Tan CMDI2 Tudd

185 vTaeviudiviuladuszanmas cMD12 Suszgndahanou 1871 response v89 CMD12

1-Styte
R
DI s | o a2 | | cnd
Resp. /Resp.
Do L) [ Dsapacket | ] paapacket | I T [|Busy |
Gata Packet

71 3.7 uanemse udioyan vy Multiple Block

3.8) A138UAI30aMmB S CSD uas CID
» ¥
A8 ATE AR Neers il suiviiouA A8 MY Single block BATUEMIUULIA

AIMNIYBS block CID t1ay CSD szgnt lds Taatvindy 16 Tisves data block
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mn 4

FAT (File Allocation Table)

4.1) ATTHHNIAYOY FAT
' ot . & - Ay v d e ' o '
FAT 63119108121 File Allocation Table F3finm1iei A A MMUITDN DYDAN

o o o o A a ) wJ P2 o & o
fieguuarieand e lflunsaayiuarAsauns Iilef luariaaan

4.2) t3z1onesd FAT
A a £y iy
FAT 1Juszuy Iddiigadwua lnosoduafss uinlfURn1g (operating system) 4
uanarefu 1 1dvatonyy FAT than§in 18ud

4.2.1) FAT (File Allocation Table)

fhuszuyIvSimIgudmss DOS uag Windows ngdaoms FAT iDuntion19ede

[ ) o P 0 = o aa A
ATy Rernnsa 193 miussund§ RO (U Linux, 08/2 uazszuvdjimmstuqen

Ao

4.2.2) FAT32 (32-bit File Allocation System)
A 1 v 5 (e =
szuuIWauuuiisgeglu Windows9s OSR2 Tuuiiinisaadsnndnaa uag Windows9s,
FAT32 fiadeiifayes FAT watodszniseenly narzuulvdd ey liawiseldsy

fa i e A
szuulUAnIBUUBNIN Windows95 OSR2, Windows98

4.2.3) VFAT (Virtual File Allocation Table)
Hussunng FAT mefduntdnuaziiu Protected Mode $992gn141ag Windows 9x

¥ g 1 o A - é
szuuiiatiiende9fy FAT audunsanannseiuse Idona 14

4.2.4) NTFS (NT Files System)
i & - - 1] =y Q'I
HuszuyIndigreenuuuunie 15y Windows NT Taviowiz ulihmassanninfnds
L =T Aﬂ 4
Windows NT TuszuuIWd FAT32 18 usi1 NTES sshisz@nEnmianhludnirzuunam

2 L] ‘ 1 L]
asasslunind v Mduinnd nax@udiemison
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4.1.5) HFFS (High Performance File System)
; 4 ase . 4 - o
Hussuyinafesnuutniie 148y 0872 &1 HPES Aniloudy NTFS Fozlissuuinmn

o d é oy 1
mannlaeadiond, inamueiie 1Avesdeya Tsz@nnmuazaimniagandt FaT

suudfiams seunInd ATy
MS DOS 6.22 FAT 16
Windows 3.1 FAT 16

Windows 95 LA 95A FAT 16

Windows 95B tia 95C | FAT 16, FAT 32

Windows 98 Lne Me FAT 16, FAT 32

Windows NT4 FAT 16, NTFS (SP4)
Windows 2000 FAT 16, FAT32 , NTFS
Windows XP FAT 32, NTFS

d & 1 £ ordy o 1
A139% 4. 1 s resnssynlfiansiussun anld

o & J ' - ° ey 1 4

UnAdledldseariaaadunlmi 1 &1 §l¥ke vvinrnesuum (Format) sriaaardinoudie:
o o . - + A
uldussgdeya  msdedusasifsdafifiunisuisariadadesaniludiug (feld
ABUNAADTE AWMUV 1FAABT (Sector) UAZUNTN (Track)

o A’ 5w = r r -] Y
unsfeasuiieftufinteyalusifanas e liassm-Tounseiidedesaidsez
o a ! 4 o Y a &

Wt Amumih ledumed (cylinder) nFame MunInviassdunnmirvesasadand Fems
o o o d o o ] J = A v A o Wy or
fmuaniiiduvesarfafamitunisutimungy lsfuee fegaaiiostu hldlidnuus

P9 ] - e o o Y o e u’a
Hhulatrealas® uashuudaswiinisun sein1s anm15 19 FAT dmiuminsuiu
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sectors Wacks

cluster

cylinder
platter

117 4.2 uamedlszne vvesaiaaan

FAT Amusniiiafid minuaTag1mite admaod (duster) foiundguveadnned
Seer91l5znoudan 4 §a 64 1Snined e viRds 2K f1 32K
sunlfianisaee uazduladdjuusng 19 FATI6 (16 iin) a0 usmied
fumis adaned1Ageqn 65,536 anmanT (2'°) luszuy FATI6 amsofivinavesada
oS Inajiiae 32 KB (Kilobyte) SethiSanmsndadoyalumilemsfisu perition) 1dgeqn
712 GB (gigabyte) (32 KB x 65,536 ASABY = 2,097,152 KB 130 2,048 MB 130 2 GB)
dnhudrflideinidninaadvuin 2 GB wiesararnomiAFuninfy 2 GB
vEAIImIAYRRAmABS RdnTiqATY 32 KB Stmnuarmih hin ndfidesmadty
lusriaadoriiviimdnua nufinm arfnaadfdosensfuf AT idnd 32 KB
fedrasu Sdesnfiy Indvurn 1 KB adlusiiadanfiiiu FAT 16 srinaariwdesses
AuTiAefty NG 22 KB Famnuauidsdesqaudoiuiilusdanad il nshiamse
191854 31 KB datused Idnuminn i 32 KB wawinls mnonmid wqadadedi
auusiaaad 1 Tae 11818 vz Tombnntuminhu
Ty FAT32 (32 Ba)  $naumdmaesfezdwiaialfiify 2 * wiemiiy
268,436,456 adman dnfuidelfnnavendmany 4 KB vurnvemifiTugeaqaiieeille
sy 8 GB iadunveRdmmedgagafi 32 KB e ndnaasawnniiminsy 1§

o 4 'ow
ganigan 2 TB (1 Teta Byte iU 1,024 GB)
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¢ o~ & - o e
FAT ihuszunIddsianitafigndus lassendiadse uui§ianms (operating
é a‘ oy o5 ¥ L
system) Tz v Idntonldtuagiuilogiud

® FAT veaszuulfiiamynes (DOS) uaz3ulaad (Windows)
® NTFS veerzuulfiidn1iuln1diBuf (Windows NT)
® HPFS vesszuuifian1y ey (0S2)

FAT filionidfueglu vesssuilfianisnes naziulaad Ao FATI6 Tns FAT sevin
wiitiamsdoyanaien e i lashudsuSnnesmistesesnihsnuaisn afmned
(Clusten) e huszun FATI6 (16 Tia) tuernnyndnsmieddumisdanod18qeqa 65,536
admand (Joyannataeadniau 1bit annsadiuldifivs 2 aonzfe ouaz 1 Fafuduihy
16 fin a1y 2 onA18s 16 Favindy 65,536) uelussuy FATI6 Wuamsod
ywavsindned Ingige 32 KB (Kilobyte) fuluszny FATI6 Yeawsadadeyalu
ilew 19 RS (partition) 18qefiqai 2 GB (gigabyte) (32 KB gu: 65,536 adaines ity
2,097,152 KB »30 2,048 MB %30 2 GB)

safud g ieResnis¥arindndunin 2 GB wiearinanARIwmI RS IR 2GB
wneAIIINAvesAAmAR Mdn ATy 32 KB Sonnua e i I iwesniiy
Tugfaadszivinadnua ruiinm srfaradassdosesiun W Ingii lidinda 32 kB
Fredutiu Sieimsfiuivdning 1 KB aslusiadadfufu AT 16 arfadadezdocens
Aoy ST 32 KB Fomnoamni¥edegy@uiuiluniaaadulashionmse
19788 31 KB Aerhigei Indvwreinndt 32 KB anneinls mnorad ssqeuduileis
svunfaaaluTac 1815 Tosmfnndunini SEuflulaymnnaydudefiieieh
182 nsdifie

o e

1. fifEkosmsIdmiadadiiiiu FATI6 of 1¥FeaniimiAduaiadad Wifivue
nna e e faRadfvinandamefidnas swldmtiided heft binwnnldiumde
Touns Remrredheaeil Sdifutonindusiiaaad ¥avuin 512 MB demiindh vin
vosndmaeiszanaundoud 8 KB desrildnimgafoderuuaniadailaonldr

L3 A - 1] =K 3 RL= r
iz lomiastioonets 3 muilofoudunisudmisAvu 3Neuis 2 GB ua3sn 15



d o o oo W y - - [] [} -
aindndeanilunaing minduiiowiierimginneu Slaierdadaduan lain
o1 Ieruauan e

2. Widadndadiith FAT32 Sasiuszuy FAT uunlni 32 fin Safitussunlfsan
Fulaad 95 OSR2 (Windows 95 OEM Service Release 2) w3 tuuIaad 98 w18 T aunyari
ouilag FATI6 Wiy FAT32 86%1¥u Partition-It, Partition Magic 1Shudfu s FAT32
imoundmaoifierdiedeie vty 2 undrds 28 nieiniu 268,436,456 admed Faty
e lvunvesndtines 4 KB vumvsmifisugeqaiieed1dvminiy 8 GB wazdoua
vasndmmeiqeged 32 KB wiliarindadrmsoiinifieu¥qsfiaed 2 TB (1 Teta Byte
iy 1,024 GB)

nevamiaTy YLIRUBINAMART FAT 32 | wmvanimeaed FAT 16
18un1 260 Megabyte 512 byte 4 kilobyte
260-510 Megabyte 4 kilobyte 8 kilobyte
512-1023 Megabyte 4 kilobyte § kilobyte
1024-2048 Megabyte 4 kilobyte 16 kilobyte
2-8 Gigabyte 4 kilobyte 32 kilobyte
8-16 Gigabyie & kilobyte 32 kilobyte
16-32 Gigabyte 16 kilobyte 32 kilobyte
111N 32 Gigabyte 32 kilobyte 32 kilobyte

#1517 4. 2 uarasnndisuRouvuIRTEnINAAmMaeT FAT32 uag EAT16

TusdpmoufinaefAlfrzunttanuiulaad 95 dfu dlddsguindined
(Folder) #1149 szn 1l Iduwmiang Hudnaumanedannd dedus Wdiiuwaga
a1 Fdmarilshdusevesnmiidan gy duied lusiadadedie sz Tend
Taolhedanadsiindounefifhuuy FAT32 wie FAT 16 Aans ninmsdiaeas il

suanaie Wasn Tundnesvesiulnad 95 Taovia il ide Wandadanindmandifiu 4

Kilobyte (FAT32) iilefi luarindad 83.5 wefisudithutle ittty Tno i dye Tond uas
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A © (1} o 3 =
doarinaartindman it 32 Kilobyte (FATI6) il iada 97.9 wlofidudithaite
yde1UTae luil)se Tend
4.3) Ye1909p4 FAT 32

] 1 - o e A = oo
43.1) himfuayunisinmiidiussunlfianiidu rudsiulasd 95 1effuau taz
IulaadiBudi 4.0

[3 ¥
4.3.2) Tums 1 Tsunsn Utitity fisansnuded §lede s svaeuTdsunsiniudmiveayu

Ed
szuu FAT32 wie'hi S lhimivayunie i lassae A 1Hd Tl nnniuduaindad

#uih FAT32 nwm‘lumammsﬁﬂmuﬂwagﬂuauaﬂfm '[ﬂu‘lummmﬁ'ﬁ'aqanauﬂum
AmiuTusunsuiulaad 95 OSR2 TuszSwonduag Fdisk, Format, Scandisk 1182 Defrag 71
afuayu FAT32 ualieendnad 1 é".)'lufiuTmmaan‘i’uuﬂuﬂﬂuaqu FAT32 fi®
DriveSpace3 Saniu e Fsansndiruaaadiiiiv FAT32 Huduvn
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YA 5

MeBNUULLEZN IS LATNATOY

5.1 Sumeumisvhany

uuanrmAalumsesnuuyinssnuilezntsesnihi 2 doufle dauusndauves
TlaunaululuTnsaeu Insamefild lunRademuddadnat SO CARD uayd it
wesfie dauveslisunsumeneuiinneifdesiudoyardinen lulasneu nsmoeAle

a1 & . =]
Tunsardemudifefoyalu SD CARD svimuaaINan oA uADT

5.2) AnvnnasgnsivenRetarmgugning 143
¥
MIAsABAUMLIER TS NIUNTNAT UNMIAARDBY 2 11 AB SD Mode 1AL SPI

é =y L] a T o g . 1
Mode Fan1sparedumizsanuiieaaniialularssnutioz 19n1s8anevi19 SPI Mode

5.3) BBNILIW IALTNAEBY
T " o o
1 1¥luTnsaoulnsa@es PSoC lunmimununiifadedumissaiudusadnifauay
o o &' L] =) d o
wivideengldnmmueeniane lunmndtavssdoyaiidesnss  pishauvenes
o 1 o o a W
uerade3ih 5.1 iastinna et suniie Tassumsaadlunianuan a. TanSudunn
o v ' ¢ o w @ o o o ¥ A
5.3.1) }in13fioaey Inosie Ty Tarneu Insame st inursssiadmdnaed et mithiuen
vosdyanaui i uiulussniunrdadevswndesiu SD CARD uag Tusznhumsfade

vosluTarneuInsainad fu SD CARD

NADIAINDA 299y /1———|\ SD CARD
LYY o o
fndmane [N/

PSoC <:> COMPUTER

31 5.1 urudsniuvesnsdiisdoyalu SD CARD
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5.3.2) WimatSou Talsunsu Power on Taon13ds 0xfr A11uh 80 Wadithuetheddaganm

981

®

NIt i13) sberane

_-,-p‘m.'—-—uu;titl

o . N e @ W 7y sy e
Eele - sl el sl

710 52 tamamIn A Ias Power on TRomsiveudid

5.3.3) 1weu TdsunsugeRde CMDO (0x40) Saithis1da3 19w SD CARD ud2 SD CARD w2

ABUAUBIAT 0x01h Aegilnmdsdsean

710 53 uamanisaed dedian Taemavoudids
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1 5.4 umAImIAA NAUYRIA AT

P ' . & o & o
5.3.4) Wou Tustinsua adids CMDI (0x41) Fuius 189 Initial SD CARD nda SD CARD 9%

ABLAUBIAT 0x00 Asgilnmdwarsennui

3UN 5.5 A IaafId Initial SD Card Tasmaivoudids
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o ST
U 5.6 AN 1Id A NAUYEIAIA Initial SD Card

5.3.5). ouTusunsuaefids CMDI7 (0x51) Faihudideslunsd ldsudeya Sp CARD
ud2 SD CARD #2aB Ueus A1 0x01 #10A 0 OxFE Lingaanion Ao viaudeyanesnn

10 SD CARD seginménea weenaw miiny

fyper igrminal

Fle Edt View Cal Transfor Holp
MHFSSSI.ERSDDSRW 7DCB1DB2EDGECHE 715810000F DB@8208FC1EAB2903C8C1081F 2F B4
ESB799652E836E 28R4 82395E 90DC7CBBCAECBAFBF354A25DECS11B791EA1 7A9ADIDI 74 IDS6ESS
48968C91AB2CCD: 31m1m}-629‘5mm 2391511988839 704 1EA20EAOADGAD

| |2B46B394 TF6AEBI117 916RBBCBE 7D TABAYE DFSS5FBD696BBEBD1850CARRGALITS21FAEIES149F

. BM&?TE&BITMEFMME&NW?MI 1FB9EAB22C 771 766DECDOF 46B9
902983E955AE 7C69ACBDABBECSAIDIDEEI22DDN2 7180 76AC6BDBEBDBIBIF 32EAELE624FCCABTFARG
EB3D5452_

| Connexcted 0:00°55 Augto detect 600 8-N-1 UM g

1N 57 uaasmsasdidelunmseudeyan1sWFAT neaanin Taomaivousdids
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5.3.6) MnsesnuuudnazmiivilumsniuguuazidouTusunsunrugu ldarug
TuTasneuTnsameidsnngidarafumadriadoyanmiu s CARD Tundes a4
“lwmzi‘fad‘lum:ﬁ‘mimzm’u SD CARD v TuTasneuTnsaines (MODE1D) Fenishiary
v Tnuanilefess lidenduinamdnise s W 9yeedyg usznit SO CARD fu
TulnsneuTnsamedivinfu uaztulmungué Aeszifhunmidenigriadmdnises 1M
yoedggaiszninndesrsneady SD CARD winiudslumsdonTumiussithinisdas

o A g o o1 -~ & da > o
uamaﬁmanﬁmmanu'ﬂu 1 ¥39 0 FINABNIIAINT IMUALUIBY

~ Sangpol Design

-
-
ih

|

|

4F ROSCI0'E. 75 -1
-

JUN S8 uARmIE A URIAYIaILdAD

: > : e
nnmhanauguiuldimadsuTilsunsuerugululnsaeu Insame i lunis
4 g A .
Whiedeyalu SD CARD Faningihiunafe §1isuIWavanuaiieglu SD CARD uazamnin
¥ ¥ o - : ¥
Hezidon Idiu 18 lumnd dedoyave s Idiiug simiuszifunisdou Indiuqu 149

a o o
ADUNAABINHNNDIADYNTU
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ﬁms&mmmrmwﬁmmm
QEUE8EE - BRARD HAYY -2BE: I%0@D B
"DSCISIPG PEG :

—_ -

unregistersd] Dffset 0123 45467 89 ABCTDETF

000C0000 FF DS FF EQ DO 10 4A 46 49 46 00 01 G1 00 00 Gi
DA goapedld 00 01 0O DO FF DB OD 43 00 11 OC OD OF 0D OB 11
il size 4KB 00900020 OF GE OF 13 12 11 15 1A 2B 1C 1A 18 18 1A 35 26
Q@ 00060030 28 1F 2B 3F 37 42 41 3E 37 3C 3B 45 4E 63 54 45

00000040 49 SE 4B 3B 3C 56 76 57 SE 67 6A 6F 70 6F 43 93

DOSname:  DSCOM-LOPE ponoooso 7a 83 79 60 82 63 6D 6F 6B FF DB 00 43 01 12 13

Defautt Edit Mode 00000060 13 1& 17 1A 33 IC 1C 33 6B 47 3C 47 6B 6B 6B 6B
State; onginal  0B0J0070 6B 6B 6B 6B 6B 6B 6B 6B 6B 6B 6B 6B 6B 6B &B 6B
undo leval o 00000080 6B 6B 6B GB 6B 6B 6B 6B 6B 6B 6B 6B 6B 6B 6B 6B
Undo reverses: W2 00000090 6B 6B 6B 6B 6B 5B 6B 6B 6B 6B 6B 6B 6B 6B FF CO

Qeoec0AD 00 11 08 02 58 01 C2 03 01 22 0O 02 11 Gt 03 11

Creadontime: — OFS2007 50000080 01 FF C4 00 1F 00 00 01 0S5 01 01 01 01 01 01 00

163147
w4 006000CO DO 00 00 00 00 00 00 01 02 03 04 05 06 07 08 09
Lastwietne: O 0000000 0A OB FF C4 00 BS 1000 02 01 03 03 02 04 03 05
wnd, , OUDOOGEQ. 05 D4 04 00 00 0L 7D 01 02 03 00 04 11 05 12 21
eod 1 ® D000OOFO 31 41 06 1351 6107 22 71 14 32 81 91 At 08 23

00000100 42 Bl C1 1552 D1 FO 24 33 62 72 82 09 0A 16 17

Mode: Ted 00000110 18 19 1A 25 26 27 28 29 2A 34 35 36 37 38 39 3A

Characer set hmsm_scu 00000120 43 44 45 46 47 4B 49 4A 53 54 55 56 57 53 59 SA

gﬁm | hexadedimal oann0130 63 64 65 66 67 68 69 6A 73 74 75 76 77 78 79 7A
S Per page: 8t 5576

00000140 83 84 85 86 87 88 89 BA 92 93 94 95 95 97 98 99

mﬁmﬁm | 00000150 9A A2 A3 A4 AS A6 A7 AB A9 AA B2 B3 B4 BS B B7
00000160 B8 B9 BA €2 C3 C4 C5 C6 C7 CB C9 CA D2 D3 D4 DS
Clipboard: avaiable 00000170 D D7 D8 DI DA E1 E2 E3 E4 ES E6 E7 E8 E9 EA F1

TEMP folder 08GBtes 00000180 F2 F3 F4 FS F6 F7 FB F3 FA FF C4 00 1F 01 00 03
OCUME~IBEELOCALS-1emp 00000190 01 01 0% 01 01 01 0 01 01 00 00 00 O 0C 00 01
000001A0 02 03 04 05 06 07 0B 09 0A 0B FF C4 00 BS 11 00
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TEXAS CD54/74HC4051, CD54/74HCT4051,
INSTRUMENTS CD54/74HC4052, CDT4HCT4052,
Data shest acquired fom Haris Semiconducor CD54/74HC4053, CD74HCT4053

High-Speed CMOS Logic
November 1997 - Revised July 2004 Analog Multiplexers/Demultiplexers
Features Ordering Information
+ Wide Analog Input Voltage Range . ......... 15V Max TEMP. RANGE
. Low “On" Resistance PART NUMBER (°c) PACKAGE
CO74HCA051E 5510125 |16 LdPDIP
: :32 Iﬁ:::: xg‘é :z : ;5;/] CO74HC4051M 5510125 |16 Ld SOIC
CD74HCA4051MT 5510125 |[16Ld SOIC
* Low Crosstalk between Switches CD74HCa051M9%6 5510125 |16 Ld SOIC
* Fast Switching and Propagation Speeds CD74HCA051NSR 5510125 [16Lld SOP
+ “Break-Before-Make” Switching CD7T4HC4A051PWR -55 to 125 16 Ld TSSOP
. Wide Operating Temperature Range . . -55°C to 1259C | CO14HCAOSIPWT 55t0125 |16 Ld TSSOP
CD74HCADS2E 55t0125 |[16Ld PDIP
* ?%?:;&”g:ﬂgmme o vioev  |coTencacsad 5510125 |16Ld SOIC
- Switch Voltage . ... .....caeenrnns.- .OVto fov  |CDTAHCAOSMT g 0128 {1614 501
- High Noiss Immunity .. . Ng_ = 30%, Ngy=30% of Vigg, | COT4HCA52M86 55t 125 |16Ld SOIC
Voo =5V CD74HC4052NSR 5510125 |16Ld SOP
« CD54HCTICOTSHCT Types CDT4HC4052PW 5510125 |16 Ld TSSOP
- Operation Control Voltage ........... 45Vto 5.5V |CD7AHCA0S2PWR S50 123 | | 16Ld TSSOP
- Switch Voltage ......... ). L2len ) 0Vto 10V |CD74HCADS2PWT 550125 |16Ld TSSOP
- Direct LSTTL input CD74HCA053E -55 to 125 16 Ld PDIP
Logic Compatibility . . . Vj = 0.8V Max, Viiy =2V Min | CD74HCA053M 55t0125 [16Ld SOIC
- CMOS input Compatibitity.. . .. hs1pAat VoL, VOH [CD74HC40S3IMT 55t0125 |16Ld SOIC
CD74HCA053M96 5510125 |16 Ld SOIC
CO74HC4053NSR 5510125 |16LdSOP
Description CD74HCA053PW 5510125 |16 Ld TSSOP
These devices are digitally controfled analog switches which | COT4HCA053PWR 5510125 | 161d TSSOP
utifize silicon gate CMQOS technology to achieve operating | COT4HC4053PWT -55t0 125 16 Ld TSSOP
speeds similar to LSTTL with the low power consumption of - ['cn7a1CTa051E 5610125 |16 Ld PDIP
standard CMOS intedi@igd CIbs. CD74HCT4051M 5510125 |16Ld SOIC
These analog mulliplexers/demulliplexsrs control analog | CD74HCT4051MT -55t0126 |16 Ld SOIC
voltages that may vary across the voltage supply range (i.e. |CD74HCT4051M96 55t0 125 16 Ld SOIC
Vege to VEE?. They are bidiractional swilches thu§ allowing  [Co7aRCTA052E 5510 125 16 Ld POIP
any anaiog Inpu 1o oo f.'::? r::i:gn‘;ﬁﬁdﬁng:'ﬁ: CD74HCT4052M E5t0125 |16LdSOIC
ages. In addition, all three devices have an enable control | CD74HCT4052MT -55t0126 | 16 Ld SOIC
which, when high, disables all switches to their “off” state. CD74HCT4052M96 55 to 125 16 Ld SOIC
CD74HCTA053E 55t0 125 |16 Ld PDIP
" " CD74HCT4053M §5t0125 |16Ld SOIC
Ordering Information CD74HCTA053MT 55t0125 |16Ld SOIC
PART NUMBER TE“"(;,';‘;"GE PACKAGE CD74HCT4053M96 5510125 |16Ld SOIC
———n Ty T FrYpT— CD74HCT4053PWR 5510125 |16 Ld TSSOP
TN 1 16 (3 CErOP CD74HCT4053PWT 5510125 |16Ld TSSOP
o N R T I e Tk e e
CD54HCT4051F3A 5510125 |16 Ld CERDP reel of 250.

CAUTION: These davices are sensitive 1o alectrostatic discharge. Users shoukd flow proper |C Handling Procedures.
Copyright © 2004, Taxas Instruments incorporated 1




'HC4051, 'HCT4051, '"HC4052, CD74HCT4052, '"HC4053, CD74HCT4053

Pinouts
CDS4HC4051, CDSAHCTA051 COS54HC4052
{CERDIP) (CERDIP)
CD74HC4051 CD74HCA4052
(PDIP, SOIC, SOP, TSSOP) {PDIP, SOIC, SOP, TSSOP)
CDT4HCT 4051 COD74HCT4052
(YDIP, SOIC) (PDIP, S0IC)
TOP VIEW TOP VIEW
CHANNEL {‘“ O] 1] Voo CHANNEL {5" K} i} vee
WOUT out
As 2] 15] A2 e 82 2] 15]A2 | enanner
comoutan A [3] 18] A1 | cpanneL COM QuUTAN By [3] Ha] a9 | INOUT
CHANNEL {” & [12] Ao | IFOUT CHANNEL {83 [& i3] An  COM OUTAN
INOUT INGUT
as [3] 2] A3 ?18 2] A0 | cppamnir
E[6 1] 50 E [@] 1] a3 | wwouT
vee [7 10] 51 » ADDRESS vie [7] o] so
GND [E] 0] 82 GnD JE 81
CD34HC4053
{CERDIP)
CD74HCA4053
{POIP, SOIC, SOP, TSSOP)
CO74HCTA0S3
{PDIP, SOIC, TSSOP)
TOP VIEW
B E Hef Voo
CHANNEL
our 1 B¢ [z Sley comouran
c1[3] 4] Ay COM OUTAN
com ouTan Cy [4] E LY -
wrout co [5 fiz] a0 | NOUT
Els 1] s0
vee [T Ho) 51
GND E (9] 82
2
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Functional Diagram of HC/HCT4051

?

CHANNEL N/OUT

A

A7 Ag Ag AL Ay A A

POEOOO0

so (10—

s (1—

s2 (O—

?

| 1 - |
BWARY
LoGic -
LEVEL DECODER
CONVERSION i
ENABLE

Ao
3)

G

]

G

TG

TG

TG

TG

TG

Dl

ol =&

GND

Ve
TRUTH TABLE
HCHCT4051
{NPUT STATES
“ON"
ENABLE 82 Sy So CHANNELS
L L L L AD
L L L H Al
L L H L A2
L L H H A3
L H L L A
L H L H A5
L H H L A6
L H H H AT
H X X X None
X = Don't care
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Functional Diagram of '"HC4052, CD74HCT4052

A CHANNELS INOUT

——— e,
Ay Az A N

e 0006

C ¢ 1
ool TS oot
LOGIC
s O— el 107 4
CONVERSION 953%5“ D;]éj— COMMON B
ENABLE oUTIN
5o (30)
|
£ @O—
|
ONOJOXO
GND VEE Bg 8¢ B B3
e a————
8 CHANNELS INIOUT
TRUTH TABLE
'HC4052, COT4HCT4052
INPUT STATES
“o"ﬂ
ENABLE 5 Sg CHANNELS
L L L AD, BO
L L H At,B1
L H L AZ_B2
L H H A3, B3
H X X None
X = Don't care
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Functional Diagram of '"HC4053, CD74HCT4053

v BWNARY TO INJOUT

cc 10F2 - ‘

LOGIC LEVEL ) DECODERS €1 Co B By A Ao
CONVERSION WITH ENABLE @ OXOXOXOKD

s (1)—

]

L]

TG

TG

E (s
g %
TRUTH TABLE
'HC4063, CD74HCT4053
INPUT STATES
“ON”
ENABLE Sp 8y Sa CHANNELS
L L L L C0, Bo, A0
L H L L Co, B0, A1
L L H L C0, B1, AO
L H H L co, B1, A1
L L L H Ct, BO, AD
L H L H C1, B0, A1
L L H H Ct,B1, AD
L H H H C1,B1, A1
H X X X None
X = Don't care

(19

D

A COMMON
QUT/N

B COMMON
OUT/N

C COMMON
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Absolute Maximum Ratings (Note 2)

DC Supply Voltage, Voo - VEE < oo v cveveennn. .. -0.5V 10 10.5V
DC Supply Voltage, Ve ... ... L 05Vio+V
DCSupply Voltage, Veg ... ......... . ... +O.5V 0TV
DC Input Diode Current, Ijx

ForVi<-05VorVi>Vec+05V...................... +20mA
DC Switch Diode Cument, lox

ForVi<VEg 0.5VorV > Ve +05V ... ... .., +20mA
DC Switch Current, (Naote 2)

ForVy > VEg OBV OTV < Vo + 08V ... .ol F25mA
DC Voo orGround Current, log ... oee e +50mA
DCVegCument dpe - .o e -20mA
NOTE:

Thermal Information
Package Thermal Impedance, 8, (see Note 1):

EPDIP)Package . .......o.ovne i &7°CW
M(SOIC)Package. .. .o .ttt 7O
NS (SOP)Package . .........oooirveananeanns 64°CIW
PW(TSSOP)Package .......................... 108°CW
Maximum Junction Temperature . .. .. .................. 150°C
Maximum Storage Temperature Range . ,........ -65°C to 150°C
Mgximum Lead Temperature {Scldering 10s)............. 300%C

1. The package thermal impedance is calculated in accordance with JESD 51-7,

Recommended Operating Conditions

For maximum reliabifity, nominal opsarating conditions should be selacted so that

operation is alweys within the following ranges

PARAMETER MIN MAX UNITS
Supply Voltage Range (For Ty = Fult Package Temperature Rangs), Vo (Note 2)
CDS4/T4HC Typss 2 6
COD54/TAHCT Types 4.5 55
Supply Voliage Rangs (For Ty, = Full Packags Temperature Range), Vo - VEg
CD54/74HC Types, CDS4/TAHCT Typas (See Figura 1) 2 10 v
Supply Voitage Range (For Ty = Full Package Temperature Range), Vg (Note 3)
CO54/74HC Types, CDS4/T4HCT Types (See Figure 2) (4] -6
DC Input Control Voltags, V) GND Vee
Analog Switch I/O Voltage, Vg VEp Voo
Qperating Temparature, Ty, -55 125 °c
Inp:t Rise and Falf Times, t,, 4
Fi'l 0 1000 ns
4.5v () 500 ns
&V 0 400 ns

CAUTION: Stresses above thoss Estad in “Absolute Maximum Rafings™ may ceuse permanent damage fo the dovice. This is a stress only rating end operation
of the davice at these or any other conditions above those indicatad in the opershional sections of this specification Is not implied.

NOTES:
2. All voltages referenced to GND uniess otherwise spacified..

3. incentain applications, the external load resistor current may include both Vo and signal line components. To avoid drawing Ve current
when switch current flows inito the transmission gate inputs, the voltage drop across the bidirectional switch must not exceed 0.6V (cal-
culated from ron values shown in Electrical Specifications table). No Voo current will flow through Ry if the switch current fiows into
terminal 3 an the HC/HCT4051; terminals 3 and 13 on the HC/HCT4052; tsrminals 4, 14 and 15 on the HCAHCT4053.

Recommended Operating Area as a Function of Supply Voltages

B
€ 6| _+
g ! HeT
S ofuc ¥
8 [+
=3

0" 2 .4 ' 6_._5 l1l:|l'|2

Vee -Vee (V)

FIGURE 1.
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g uer |

o 4 ’ HC
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00 14 .4 ‘-G .-ﬂ

VgE - GND (V)
FIGURE 2.
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DC Electrical Specifications
TEST CONDITIONS AMBIENT TEMPERATURE, Ty,
259¢C -40°C - 85°C | -55°C - 125%C
Vis vi VEE | Ve
PARAMETER ) Mmivmim umi TYP | MAX | MIN J MAX | MIN rm UNITS
HC TYPES
High Levsl Input Voltage, 2 15 - - 1.5 - 15 - AY
v,
H 45 {345 | - - I35 - Taws| o v
6 | 42 - - 42 - 42 - v
Low Levet Input Valtage, 2 - - 0.5 - 0.5 - 05 v
v
L 45 - - 135 - 1.35 - 135 | v
6 - - 18 - 18 - 18 v
On Resistance, ron Voo or VEg Vy or 4.5 - T0 160 - 200 - 240 Q
la = 1mA, {Figure 11 Vi
© (Figure 11) HIoole | - |60 Jwaww]| -] - {20] 2
45 | 45 / 4 | 120 % 150 - 180 | ©
Ve to VEg 0 4.5 - 90 180 - 225 - 270 Q
0 6 i 80 | 180 - 200 - 220 | @
45} as - a5 | 130 - 162 - 195 | O
Maximum On Resistance 4] 45 - 10 - - - - - o
Betweean any Two . X .
Channels, Arqn 0 6 3 83 ~ " @
45| a5 - 5 3 - - - - Q
Switch On/Off Leakage | For Switch Off: Vi or
Current, iz When Vg = Vre, Vin
Vos = VEe:
0 [ Y R e x4 - +1 uA
1 and 2 Channels When Vg = Veg.
4053 Vos = Voo -5 5 - B X = +1 - 1 nA
For Swatch On:
4 Channels All Applicable 0 ) . - ) 201 - 11 3 +1 HA
4052 Gombinations.of 5 | 5 E S Tw2] - | = - 2 | oA
Vg and Vog
8 Channels Voltage Levels 0 6 - - 0.2 - 12 - +2 pA
4051 5 5 3 - ] 104 - 4 : 4 pA
Control Input Leakage Voo or [t] 6 - - 04 - 1 - + WA
Current, Iy GND
Quiescent Device When Vig = Veg. | Ve or 0 6 - - 8 - 80 - 160 pA
Curmrent, Ice Vas = Voo GND
lo=0 When Vs = Voo, 5151 -1 - 1w - |w®w0]| - |30/
Vos = VEE
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DC Electrical Specifications (Continued)

TEST CONDITIONS AMBIENT TEMPERATURE, Ty
25%C -4G°C - B5°C | -55°C - 125°C
vis Vi VEe | Vce
PARAMETER ) ) VYRR | TP Lonx MIN 1 MAX | M | max | unrs
HCT TYPES
High Lavel Input Valtage, 45t 2 - - 2 - 2 - v
Vin 55
Low Leve! Input Voltage, 45t - - 08 - 08 - 0.8 v
viL 55
On Resistance, rgy Voo or VEE Vi or ¢ 45 - 70 160 - 200 - 240 Q
io = 1mA, (Figure 15} ViH 0
45 § 45 - 40 120 - 150 - 180 [¢]
Vee to VEg 0 45 - |0 180 - 225 - 210 [y]
- - - - . . - - - Q
45 | 45 - 45 130 - 162 - 195 Q
Maximum On Resistance 0 4.5 - 10 - - ~ - - Q
Between any Two
Channets, Argn A E - . - - \ - - Q
45 | 45 - 5 - - - - - O
Switch On/Off Leakage | For Switch Off: Vy or
Current, ||z When Vs = Ve, ViH
Vos = Veg:
1 and 2 Channels When V(g = VEE. 0 6 - - 0.1 - 1 - +1 pA
4053 Vos=Vco -5 5 . - 0.1 . +1 - e pA
For Switch On:
4 Channsls All Applicable a L - - 0.1 - 1 - *1 pA
Combinations of
52 -5 5 - - 02 - - X2
40 Vg and Vos 3 WA
8 Channels Voitage Levels 0 & - - 0.2 - +2 - 2 A
4051 -5 5 ? - |04} - 4 - 4 | pA
Control input Leakage  {- Note d) | - 85 ] - | 2o . 1 - #1 pA
Current, liL
Quisscent Device WhenVig=Vge. | Vegor | O 55 - - 8 - 80 - 160 pA
Cument, icc Vos =Voe GND
'o=0 When V,g = Vo, 25) 55| - - 16 - 160 | - | 320 | pA
Vos = VEE
Additiona) Quigscent AlCC Voo - 4510 - 100 | 360 - 450 - 490 HA
Deavice Currant {Note §) 21 55
Per Input Pin: 1 Unit
Load

NOTES:

4. Any voltage between Vg and GND.
5. For dual supply systems theoratical worst case (V| = 2.4V, Vg = 5.5V) specification is 1.8mA.

HCT Input Loading Table
UNIY LOADS
TYPE INPUT {(NOTE)
4051, 4053 All 05
4052 AN 04

NOTE: Unit load is A'cg limit specifiad in OC Specifications table,
C.

8.g., 360mA max, at 25

—— =
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Switching Specifications vge = 5V, Ta = 259, Input &, t, = 6as

TYPICAL
4051 4052 4053
CL
PARAMETER (pF) HC HCT HC HCT HC HCT | UNITS
Propagation Delay
Switch IN to OUT, tpyy, tp 15 4 4 4 4 4 4 ns
Switch Tum-Off (S or E), tpyz. 1pLz 15 19 19 21 b3 18 18 ns
Switeh Tum-On {S ar E), tpzp. tpa, 15 19 z3 27 2 18 20 ns
Power Dissipation Capacitance, Cpp (Note 6) - 50 52 74 76 38 42 pF
NOTE:
6. Cpp is used to detarmine the dynamic power consumgtion, per package.
Po = Cpp Voc? fi + Z(Cy + Cs) Vec? fo
fo = output frequency
fi = input frequency
Cp = output load capacitance
Cg = switch capacitance
Ve = supply voltage
Switching Specifications C, = 56pF, inputt,, t, = 6ns
AMBIENT TEMPERATURE, Ty,
25°C -40°C - 85°C -55°C -125°C
HC HCT HC HCT HC HCT
Vee | Vee
PARAMETER VLo | N [saoc ] AN [ MAX | MIN §MA E MIN | MAX | MIN | MAX | MIN | MAX | UNTTS
Propagation Delay, Switch | 0 - 60 - - - 75 - - - 90 - - ns
In to Out, tpy . teHL
0 | 45 - 12 - 12 - 15 - 15 - 18 - 18 ns
Q 6 Y 10 - - = 13 - - - 15 F - s
45| 45 - 8 - 8 - 10 - 10 - 12 - 12 ns
Maximum Switch a051| o 2 - 225 - - - 280 - - - 340 - - ns
Tum "Off" Delay
fomSorEto 0 |45 - 45 - 45 - 56 - 56 - 88 - 68 ns
Switch Output
Pz tPL2 ope | - |38 - - - e ] - - - st - - f ns
451 4.5 - 3z - 32 - 40 - 40 - 48 - 48 ns
4052) 0 2 - 250 - - - 315 - - - 375 - - ns
0 4.5 - 50 - 50 = 63 - 63 - 75 - 75 ns
0 6 - 43 - - - 54 - . - 65 - - ns
45| 45 - 38 - 38 - 48 - 48 - 57 - 57 ns
40531 © 2 - 210 - - - 265 - - - 315 - - ns
0 |45 - 42 - a4 - 53 - 55 - 63 - 66 ns
0 6 - 36 - - - a5 - - - 54 - - ns
45| 45 - 29 - N - 36 - 39 - 44 - 47 ns
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Switching Specifications C| = 50pF. input t,, t, = 6ns (Continued)

AMBIENT TEMPERATURE, Ty
25°¢C -40°C - 85°C S5°C - 125°C
HC HCT HC HCT HC HCT
Veg | Vee
PARAMETER V) | o) | N fax | wen | asax | N | sax | MIN | MAX | MIN | MAX | MIN | MAX { UNITS
Madmum Switch  14051{ © - fas) - - - lam0f - - - 30 - - ns
Tum “On" Delay
fomSorEto o Jas] - | 45 - 85 - 56 . 69 | - 68 | - | 83| ns
Switch Quiput
tpzL. tezH o|se}] - {38] - - -l -] -1- 5] - -} ns
45)4s | - 320 - J3)] -1 a4 -] 40 -] 48 - 5 | ns
4052 0 | 2 - |3s]| - - - Jaos | - - - Jas0 | - - ns
0o las| - { 65 - 70 - 81 - fes | - 98| - f1o5] ns
o | s = 55 | - - - ] 89 - - - | 83 - - ns
45[4a5] - | 46 -] a8 | - 58 - 60 - | 80 . 72 | s
40s53] o | 2 - =220 - > - las | - - - Jao| - - ns
o jas] - a8 § - 48 - 55 - { 80 - 6 | - 72 | ns
o} s - 37 - - - | 47 - - - 56 - - ns
4545 - | % -] 3 - 39 - 43 - | a7 | - 51 | ns
nput (Contyol) p - - 10 X 10 : 0] - w0 - 10 A 10 | oF
Capacitance, C;
Analog Channel Specifications Typical Values at Ty = 25°C
RCMHCT VEE Vee HC/
PARAMETER TEST CONDITIONS TYPES ) [\5) HCT | UNITS
Switch Input Capacitance, Cy Al - 5 pF
Common Output Capacitance, Coom 4051 - - 25 pF
4052 - - 12 pF
4053 - - 8 pF
Minimum Switch Frequency Response at -3dB, fax See Figure 3 (Notes 7. 8) 4051 145 MHz
(Figures 12, 14, 16) 4052 | 225 | 225 | 165 | MHz
4053 200 MHz
4051 180 MHz
4052 45 45 185 MHz
4053 200 MHz
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'HC4051, 'THCT4051, 'HC4052, CO74HCT4052, '"HC4053, CD74HCT4053

Analog Channel Specifications Typical Values at T4 = 25°C

HCHCT | Vge Voo HC/
PARAMETER TEST CONDITIONS TYPES \7) v} HCT | UNITS
Crosstalk Betwean any Two Switches (Note 1) See Figure 4 4051 N/A dB
(Notes 8. 9) 4052 225 225 | (TBE) dB
4053 (TBE) dB
4051 NA B
4052 45 45 (TBE) dB
4053 (TBE) dB
Sinewave Distortion Sae Figure 5 All 225 | 225 | oo3s %
Al 45 45 0.018 %
E or S to Switch Feedthrough Noise See Figura & 4051 mv
(Notes 8. 9) 4052 225 | 225 J(BE) | mv
4053 mvV
4051 mv
4052 4.5 45 | (7BE} | mv
4053 mvV
Switch "OFF" Signal Feedthrough (Figures 13, 15, 17) | See Figura 7 4051 73 dB
Rgess ) a0z | 226 | 225 | =5 @B
4053 B4 dB
4051 -75 48
4052 45 45 &7 dB
4053 68 dB

NOTES:
7. Adjust input voltage to obtain 0dBm at Vg for fiy = IMHZ.
8. Vigis centered at (Voo - VEENZ.
9. Adjust input for OdBm.

10. Not applicable for HC/HCT4051,

1"




"HC4051, 'HCT4051, 'HC4052, CD74HCT4052, 'HC4053, CD74HCT4053

Test Circuits and Waveforms

Vee
| Vi
v SWITCH o8
Ny usTjEF—- on J_ 1
_%_ 500 liOpF METER
=

FIGURE 3. FREQUENCY RESPONSE TEST CIRCUIT

Vec
s “, I SWITCH
r\J _'I ON ’ Vos1
wpur OAkF l
L R e
fis = TMHz SINEWAVE - l
R =500 =
€ = 10pF Veef2
Vee
R SWITCH v
OFF 052 =
Veer2 4 R _T_c METER
e

FIGURE 4. CROSSTALK BETWEEN TWO SWITCHES TEST

CIRCUIT
.E_J - ‘
v 3
Veo cC — \—\ A Vpp
| g | Vos —
TN vis 80011 SWITCH l J
ALTERNATING |
SINE- ——{f~—i swolzcu T 1 Vo i I—‘Wb— ON AND QFF Vos—
WA‘\;": 10puF l Vool taty<ons Bk sorlk O
_I_ 10} SOpF DISTORTION foonT = 18Hz SCOPE
— S0% DUTY
R CYCLE L T
veer = T T & =
fi5 = Tz TO J0KkH2 cc = =
FIGURE 5. SINEWAVE DISTORTION TEST CIRCUIT FIGURE 6. CONTROL TO SWITCH FEEDTHROUGH NOISE
TEST CIRCUIT
fis = TMHZ SINEWAVE
R =500
¥ce € = 10pF
by, | Vo=V
Ve < SETCH . Vos
s = OFF J_ |
JdB
R —...L . I"" METER
L =
Veo/2 Veoi2 — —

FIGURE 7. SWITCH OFF SIGNAL FEEDTHROUGH
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'HC4051, 'THCT4051, 'HC4052, CDT4HCT4052, "HC4053, CD74HCT4053

Test Circuits and Waveforms (coninued)

ans —e I-o—-tr
Yeo
Eorsn
GND = AT T TTT T
QUTPUT LOW
k Sl TO OFF
-_y— (PZH —d
m *—-=
OUTPUT HIGH f 50% OUTPUT HIGH
TO OFF TO OFF
SWITCH ON —s(=—  SWITCH OFF  —sJ=— SWITCH ON SWITCH ON —
FIGURE 8B. HC TYPES FIGURE 8C. HCT TYPES
FIGURE 8. SWITCH PROPAGATION DELAY, TURN-ON, TURN-OFF TIMES
Veg FOR Voo FOR
thLz AND tp2). RL=1KD fgp 7 AND tpzy
o= 16 IN TG out
Vec FOR| N €.  out |VecFOR S0pF
tpyz AND tpzy ISOpF tpriz AND tozy _'L
FIGURE 9. SWITCH ON/OFF PROPAGATION DELAY TEST FIGURE 10. SWITCHIN TO SWITCH OUT PROPAGATION
CIRCUIT DELAY TEST CIRCUIT
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'HC4051, 'HCT4051, 'HC4052, CD74HCT4052, '"HC4053, CDT4HCT4053

Typical Performance Curves

120
100
=
5 o
cC - VEE = 4.5V
g 60 /4 \ ¥
ﬁ / \..,____-_____-\:cc-vmce’v
2 T B
o EE——
Voo -VEg =8V
20 CC - VEE
1 2 3 5 8 r 8 ]
INPUT SIGNAL VOLTAGE (V)

FIGURE 11. TYPICAL ON RESISTANCE vs INPUT SIGNAL VOLTAGE

Y ) i B s |
] N
Voo =45V 7
2 GND = 4.5V
VEp =45V ¥ I
=500
PIN12TO 3
= ]
Voo = 225V
o GND = 225V
Veg =225V
b Ry =500
PIN1270 3
X
10
10K 100K ™ 10M 100M
FREQUENCY (rz)

FIGURE 12. CHANNEL ON BANDWIDTH (HC/HCT405¢1)

20
Voo =225V
GND = 225V
VEE = -2.25V
500 R = 500} -
e ' PIN12TO 3
- ' | Y
LA
Voo =45V
GND = 4.5V
< ik Vep=45v ] |
R =500
PIN 12703
-10e L1 11!
10K 100K m 10M 100M

FREGQUENCY (Hz)

FIGURE 13. CHANNEL OFF FEEDTHROUGH {HC/HCT4057)

[1] 0 -
B Voo = 2,25V
‘ cc
2 s 4 2k 2 s GND = 225V
VEE = 4.3V |/ Vgg =225V -
Ty 3 oH
" PINATO S ) 1 K N =
Vog =225V \ U
a i
g GND = 225V L]
Veg =225V | m— \ )
* Ry = 5001 o~ Ve =45V
PIN4TO 3 L cc
] T GND = 4.5V ]
I Veg =45V
L 80 —
Ry = 500
A PIN4TO3 | _|
40 400 | L1l
10K 100K ™ 10M ™ 10 100K ™ 1M 100M
FREQUENCY (Hz) FREQUENCY {Hz}

FIGURE 14. CHANNEL ON BANDWIDTH (HC/HCT4052)

FIGURE 15. CHANNEL OFF FEEDTHROUGH {HC/HCT4052)




'HC4051, '"HCT4051, 'HC4052, CD74HCT4052, 'HC4053, CD74HCT4053

Typical Performance Curves (Continued)

)
0 IR
Vo =225V
-2 . GND = 225V ?/5
Vo = 4.5V Vg =225V
1 GND = 4.5V + T =sm
i ——
Ve =45V L 40 - PIN5TO4 | ||
RL = 300 P || \l ﬁ/
Q2 PINSTO 4 L o y 3
Ly 1 ) Voo =45V
Tt - 27T ] eND=4sv
3 Veg =225V _ A e VEE = 4.5V
GND =.225y 7 | 7 Ry = 500
Ve =-2.25V -0 5 PNSTO4
Ry = 5001
4+ PINSTO4
1 Hid ] 190
10K 100K [T] 10M 100M WK 100K m 100 1000
FREQUENCY (Mz) FREQUENCY (Hz)
FIGURE 16. CHANNEL ON BANDWIDTH (HC/HCTA053) FIGURE 17. CHANNEL OFF FEEDTHROQUGH {HC/HCT4053)
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X Texas PACKAGE OPTION ADDENDUM

INSTRUMENTS

www.ti.com 6-Dac-2006
PACKAGING INFORMATION
Orderable Device Status ) package Package Pins Package EcoPlan® Load/Ball Finish MSL Poak Tomp ' |
Type Drawing Qty
5962-8775401EA ACTIVE coip J 16 1 T8D A4ZSNPB N/ Afor Pkg Type
5962-8855601EA ACTIVE coP J 16 1 TBD A4Z2SNPB N/ A for Pkg Type
5962-9065401MEA ACTIVE coip J 16 1 TBD A4Z SNPB N/ A for Pkg Typa
CDS4HCA051F ACTIVE CcDip J 16 1 TBD A4Z2 SNPB N/ Afor Pkg Type
CDS4HC4051F3A ACTIVE CDip J 16 1 TBD A42 SNPB N /A for Pkg Type
CD5S4HCA082F ACTIVE coip J 16 1 TBD A42 SNPB N/ A for Pkg Type
CD54HCA052F3A ACTIVE CDip J 16 1 TBD A42 SNPB N/ A for Pkg Type
CDS54HC4053F ACTIVE coP J 16 1 ™D A42 SNPB N/ A for Pkg Type
CD54HC4053F3A ACTIVE coirP J 16 1 TB8D A42SNPB N/ A for Pkg Type
CD54HCT4051F3A ACTIVE CDIP J 16 1 8D A42 SNPB N/ A for Pkg Type
CD74HC4051E ACTIVE PDIP N 16 25 Pb-Free CUNIPDAU N/ A for Pkg Type
(RoHS)
CD74HCA051EE4 ACTIVE PDIP N 16 25 Pb-Free CUNIPDAU N/ A for Pkg Type
{RoHS)
CD74HC4051M ACTIVE s0tc (0] 16 40 Green{RoHS & CUNIPDAU  Leveb1-260C-UNLIM
no Sb/Br)
CDT4HC4051M96 ACTIVE SOIC D 16 2500 Green (RoHS & CUNIPDAU Level1-260C-UNLIM
no Sb/Br)
CD74HC4051M96E4 ACTVE S0IC D 16 2500 Green{(RoHS & CUNPDAU Level-1-260C-UNLIM
no ShiBr)
CD74HC4051ME4 ACTIVE s0I1C D 16 40 Green(RoHS & CUNIPDAU Level-1-260C-UNLIM
no SbfBr)
CD74HC4051MT ACTIVE 50i1C D 16 250 Green(RoHS & CUNIPDAU Level-1-260C-UNLIM
no Sb/Br}
CDT4HCAQS1MTES ACTIVE sQIC D 16 250 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no SbiBr)
CD74HC4051NSR ACTWE S0 NS 16 2000 Green(RoHS & CUNIPDAU Level1-260C-UNLIM
no SbiBr)
CO74HC4051NSRES ACTIVE S0 NS 16 2000 Green (RoHS & CUNIPDAU Level-1-260C-UNLIM
no Sb/Br)
CD74HC4051PWR ACTIVE TSSOP PW 16 2000 Green(RoHS & CU NIPDAU Level1-260C-UNLIM
no Sb/Br)
CD74HC4051PWRE4 ACTIVE TSSOP PW 16 2000 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no ShiBr)
COT4HCA051PWRGA ACTIVE TSSOP PW 16 2000 Green (RoHS & CUNIPDAU Levet-1-260C-UNLIM
no Sb/Br)
CD74HC4051PWT ACTIVE TSSOP PW 18 250 Green (RoHS & CUNIPDAU Laval-1-260C-UNLIM
no SbiBr)
CD74HC4051PWTES ACTIVE TSSOP PW 16 250 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no ShiBr)
CDT4HC4051PWTG4 ACTIVE TSSOP PW 16 250 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no Sb/Br)
CD74HCA052E ACTIVE PDIP N 16 25 Pb-Free CUNIPDAU N/ Afor Pkg Type
(RoHS)
CD74HC4052EE4 ACTIVE PDIP N 16 25 Pb-Free CUNIPDAU N/ Afor Pkg Type
{RoHS)
CD74HC4052M ACTIVE sQic D 16 40 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no SbiBr)
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B Tovas PACKAGE OPTION ADDENDUM

INSTRUMENTS

www ti.com 6-Dec-2006
Orderable Device Status " Package Package Pins Package EcoPian@ Load/Ball Finish MSL Poak Temp ©
Type Orawing Oty
CD74HCA052M96 ACTIVE S0IC D 16 2500 Green (RoHS & CUNIPDAU Level1-260C-UNLIM
no Sb/Br)
COTAHCAOS2MIE6ES ACTIVE sS0IC O 186 2500 Gresn(RoHS & CUNIPDAU  Leval-1-260C-UNLIM
no Sb/Br}
CD74HCA052ME4 ACTIVE SOIC D 16 40 Green (RoHS& CUNIPDAU Level-1-260C-UNLIM
no ShiBr)
CDT4HCA052MT ACTIVE S0IC D 16 250 Green (RoHS & CUNIPDAU Level-1-260C-UNLIM
no ShiBr)
CD74HCADS2MTES ACTIVE sSOIC D 16 250 Green (RoHS 8 CUNIPDAU Level-1-260C-UNLIM
na SbiBr)
CD7T4HCA052NSR ACTIVE S0 NS 16 2000 Green(RoHS & CUNIPDAU Level-1-Z60C-UNLIM
no Sh/Br)
CD74HC4052NSRE4 ACTIVE S0 NS 16 2000 Green (RoHS & CUNIPDAU Level1-260C-UNLIM
no SbiBr)
CDT4HCA4052PW ACTIVE TSSOP PW 16 90 Green (RoHS & CUNIPDAU Level-1-260C-UNLIM
no Sh/Brj
CD7T4HCA052PWE4 ACTIVE TSSOP PW 16 90 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no SbiBr)
CD74HCA052PW(E4 ACTIVE TSSOP PW 16 90 Green (RoHS & CUNIPDAU Level1-260C-UNLIM
no SbiBr)
CD74HCA4052PWR ACTIVE TS8S0P PW 16 2000 Green (RoHS & CUNWPDAU Level-1-260C-UNLIM
na SbiBr)
CD74HC4052PWRE4 ACTIVE TSSOP PW 16 2000 Green{RoHS & CUNIPDAU  Level-1-260C-UNLIM
no SbiBr)
CD74HCA052PWRG4A ACTIVE TSSOP PW 46 2000 Green (RoHS & CUNIPDAU Levei-1-260C-UNLIM
no SbiBr)
COT4HC4052PWT ACTIVE TSS0P PwW 16 250 Green(RoHS & CUNIPDAU Lavel-1-260C-UNLIM
no SbhiBr)
COT4HCA05ZPWTES ACTIVE TSS0P PW 16 250 Green (RoHS &8 CUNIPDAU Level-1-260C-UNLIM
no Sb/Br)
CD74HCA40525M OBSOLETE  SS0P DB 16 Green (RoHS & CUNIPDAU  Levsl-1-260C-UNLIM
no SbfBr)
CDT4HCA053E ACTIVE POIP N 16 25 Pb-Free CUNIPDAU N/ A for Pkg Type
(RoHS)
CD7T4HCADS3EES ACTIVE PDIP N 16 25 Pb-Fraa CUNIPDAU N/ A for Pkg Type
(RoHS)
COT4HCA053M ACTIVE SQIC D 16 40 Gresn (RoHS & CUNIPDAU Level-1-260C-UNLIM
no Sb/Br)
CD74HCAO53M96 ACTIVE sSoIC D 16 2500 Green (RoHS & CUNIPDAU Level-1-260C-UNLIM
no ShiBr)
CDT4HCA4053MO6E4 ACTIVE sSoIC D 16 2500 Green(RoHS & CUNIPDAU Level-1-260C-UNLIM
no Sb/Br)
CD74HC4053ME4 ACTIVE soicC D 16 40 Gresn(RoHS & CUNIPDAU Level-1-260C-UNLIM
no Sb/Br}
CDT74HCA053MT ACTIVE soic D 16 250 Green (RoHS & CUNIPDAU Level-1-260C-UNLIM
no Sb/Br)
CD74HCA053MTES ACTIVE s0IC D 186 250 Green(RoHS & CUNIPDAU Level-1-260C-UNLIM
no ShiBr)
CD74HC4053NSR ACTIVE 50 NS 16 2000 Green(RoHS & CUNIPDAU  Level1-260C-UNLIM
no Sb/Br)
CD74HC4053NSRG4 ACTIVE S0 NS 16 2000 Green (RoHS & CUNPDAU Level-1-260C-UNLIM
no ShBr)
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Orderable Dovice Status ‘! Package Package Pins Package EcoPlan'? Load/Ball Finish MSL Peak Temp
Typa  Orawing Oty
CD74HCA053PW ACTIVE  TSSOP PW 16 90 Green(RoHS & CUNIPDAU  Level1-260C-UNLIM
no Sb/Br)
CD74HCA053PWEA ACTIVE TSSOP PW 16 90 Green(RoHS & CUNIPDAU Level-1-260C-UNLIM
no SbiBr)
CD74HCA053PWG4 ACTIVE TSSOP PW 16 90 Gresn(RoHS & CUNIPDAU Level1-260C-UNLIM
no Sb/Br)
CDT4HCA053PWR ACTIVE TSS0P PW 16 2000 Green(RoHS & CUNIPDAU Level-1-260C-UNLIM
no Sb/Br}
CD7AHCAQS3PWREA ACTIVE TSS0OP Pw 16 2000 Green(RoHS & CUNIPDAU Level1-260C-UNLIM
no SbiBr)
CD74HC4053PWRG4 ACTIVE TSSOP PW 16 2000 Green (RoHS & CUNIPDAU Lavel-1-260C-UNLIM
no Sb/Br)
CD74HC4053PWT ACTIVE TSSOP PW 16 250 Green (RoHS & CUNIPDAU Level-1-260C-UNLIM
no SbiBr)
CDT4HC4053PWTES ACTIVE 1SS0P PW 16 250 Green (RoHS & CUNIPDAU  Lavel1-260C-UNLIM
no SbiBr)
CD74HC4053PWTGA ACTIVE TSSOP PW 16 250 Green (RoHS & CUNIPDAU Level-1-260C-UNLIM
no Sb/Br)
CDT4HCT40S1E ACTIVE PDWP N 18 25 Pb-fFree CUNIPDAU N/ AforPkg Type
(RoHS)
CDT4HCT4051EE4 ACTIVE PDIP N 16 25 Pb-Frae CUNIPDAL! N/ A for Pkg Type
{RoHS)
CDT4HCT4051M ACTIVE S0IC D 16 40 Green (RoHS 8 CUNIPDAU  Level-1-260C-UNLIM
no SbiBr)
CD74HCT4051M06 ACTIVE S0IC D 18 2500 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no Sb/Br)
CDTAHCTA051MO5ES ACTIVE SQIC D 16 2500 Green (RoHS & CUNIPDAU Leve!-1-260C-UNLIM
no SbiBr)
CDTAHCT4051M96G4 ACTIVE SO o 18 2500 Green (RoHS & CUNIPDAU  Level1-260C-UNLIM
no SbiBr)
CD74HCT4051ME4 ACTIVE S0IC (v} 16 40 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
nio Sb/Br)
CD7TAHCT4051MG4 ACTIVE SoIc C 16 40 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no ShiBr)
CD74HCTA051IMT ACTIVE sS0iC D 16 260 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no SbiBr)
CDTAHCTANSTMTES ACTIVE SOIC D 16 250 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no SbiBr)
CD74HCT4052E ACTIVE PDIP N 16 25 Pb-Frae CUNIPDAL N/ AforPkg Type
{RoHS)
CD74HCTA052EE4 ACTNVE PDIP N 16 25 Ph-Free CUNIPDAU N/ A for Pkg Type
{RoHS)
CD74HCT4052M ACTNE SOIC D 16 40 Green (RoHS & CUNIPDAU Level1-260C-UNLIM
no Sb/Br)
CDT4HCT4052M96 ACTIVE SoIC o 16 2500 Green(RoHS & CUNIPDAY Level-1-260C-UNLIM
na SbiBr)
CD7AHCT4052M06E4 ACTWE SOIC o 16 2500 Green (RoHS & CUNPDAU  Level-1-260C-UNLIM
no Sb/Br)
CD74AHCT4052M96G4 ACTIVE sSoiC D 16 2500 Green (RoHS & CUNIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD74HCT4052ZME4 ACTIVE Soic D 16 40 Green(RoHS & CUNIPDAU  Leveh1-260C-UNLIM
no SbiBr)
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www.ti.com 6-Dec-2006
Orderable Device Status ) Package Package Pins Package EcoPlan® Lead/Ball Finish MSL Peak Temp
Type Drawing Qty
CD74HCT40S2MG4 ACTNE SOIC D 16 40 Green (RoHS & CUNIPDAU  Level1-260C-UNLIM
no Sb/Br)
CDTAHCT4052MT ACTIVE soiC D 16 250 Groen {(RoHS & CUNIPDAU level1-280C-UNLIM
o Sb/Br)
COTAMCTAQS2MTES ACTIVE SO\C o 16 250 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no Sb/Br)
CD74HCT4053E ACTIVE POWP N 16 25 Pb-Free CU NIPDAU N/ A for Pkg Type
{RoHS)
CD74HCTAQ53EE4 ACTIVE POK N 16 25 Pb-Free CUNIPDAU N/ A for Pkg Type
(RoHS)
CDT4HCT4053M ACTIVE S0IC D 18 40 Green(RoHS & CUNIPDAU Level1-260C-UNLIM
no Sb/Br}
CD74HCT4053Me6 ACTIVE SOIC 0 16 2500 Green(RoHS B CUNIPDAU  Level-1-260C-UNLIM
no Sb/Br)
CO74HCT4053MO6E4 ACTIVE SOIC D 16 2500 Green (RoHS5& CUNIPDAU Level-1-260C-UNLIM
na Sb/Br)
CD74HCT4053ME4 ACTIVE SOIc () 16 40 Green (RoHS & CUNIPDAY  Level-1-260C-UNLIM
no Sh/Br}
CD74HCT4053MT ACTIVE S0IC D 16 250 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
ng Sb/Br)
CD74HCT4053MTES ACTIVE sSQIC 0 16 250 Green (RoHS & CUNIPDAU  Level1-260C-UNLIM
no Sb/Br)
CO7T4HCT4053PWR ACTIVE TSSOP PW 16 2000 Green (RoHS & CUNIPDAU Laevel-1-260C-UNLIM
no Sb/Br)
CD74HCT4053PWRE4S ACTIVE TSSOP PW 16 2000 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no Sb/Br}
CD74HCT4053PWRGA ACTIVE TSSOP PW 16 2000 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no Sb/Br)
CD74HCT4053PWT ACTIVE TSSOP PW 16 250 Green{RoHS & CUNIPDAU Level-1-260C-UNLIM
no Sb/Br)
CD74HCT4053PWTEA ACTIVE TSS0P PW 16 250 Green (RoHS & CUNIPDAU  Level-1-260C-UNLIM
no SbiBr)
CD74HCTA0SIPWTGS ACTIVE TSSOP PW 16 250 Green (RoHS & CUNIPDAU  Lavel-1-260C-UNLIM
no Sb/Br)

) 1he marketing status values are defined as folows:

ACTIVE: Product device recommended for new designs,

LIFEBUY: Tl has announced that the device wili be discontinued, and a Ketime-buy period is in effect.

NRND: Not recommended for new designs. Device & in production to support existing customers, but Tl does not recommend using this part in
a new design.

PREVIEW: Davice has been announced but is not in production. Samples may or may not be availabie.

OBSOLETE: T! has discontinued the production of the device.

{3 Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Grean (ReHS & no SI/Br) - please check
htlp:fwww ti.com/productcontent for the latest availability information and additional product content details.

TBD: The Pb-Fres/Green conversion plan has not been defined.

Pb-Free (RoHS): Tl's terms “Lead-Free” or "Ph-Fres” mean semiconductor products that are compatible with the current RoHS requiraments
for alt 6 substances, including the reguirement that lead not excead 0.1% by weight in homogeneous materiais. Where designed to be soldered
at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Pb-Free (RoHS Exempt): This componant has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and
package, or 2) lead-based die adhesive used bstwaen the die and leadframe. The component is otherwise considered Pb-Free (RoHS
compatible) as defined abave.

Groan (RoHS & no ShMr): Ti defines "Green” to mean Pb-Free {RoHS compatible), and free of Bromine {(Br) and Antimony (Sb) based flame
ratardants (Br or Sb do nat exceed 0.1% by weighl in homogeneous materia!)
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™ MSL, Peak Temp. — The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder
tempsratura.

Important Information and Disclaimer:The information provided on this page represents Ti's knowledge and befief as of the date that it is
provided. Tt bases its knowledge and bellef on information provided by third parties, and makes no representation or warranty as o the
accuracy of such information. Efforts are underway o better integrate information from thind parties. Tl has taken and continues to take
reasonable steps to provide representative and accurate information but may not have canducted destructive testing or chemical anatysis on
Incoming materials and chemicals. Tl and Tl suppliers consider certain information to be propriatary, and thus CAS numbers and other limited
information may not be available for relsasa.

In no event shall TT's fiability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Ti
to Customer on an annuat basis.
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J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

om PINS »¢) 14 18 18 20

0.300 0.300 0.300 0.300

R — 62 | (152 | (762 | (762)
14 8 BsC BSC BsC Bm
0785 | a0 | 0960 | 1.060
AAaAannn T BOMAX | ng04) [ (21.34) | (24.38) | (26.92)
D C B MN —_ — | -] —
l o uax | 9300 | 0300 | o310 | 0300

NAVIVIVIVEVEVE 762 | 76 | 780 | e

7
0245 | 0245 | 0220 | 0.245
-J L—M C MN | ) | (6.22) | (559) | (6.22)

0.045 (1.14)

{060 (1.52)

—» 4— 0.005 {0,13) MIN 0.015 (g 38) ['_' .l
] | 0.200 (5 08) MAX

Seating Flane

t 0.130 (3 30) MIN
_.] L_ 0.026 (0.66 !
0,014 {0,36 4 015"
(0100 (2.54)] 0.014 {0,36
0.008 (o.zog

4040083 /F 03/03

NOTES: A, Al linear dimensions are in inches (milimeters).

B. This drawing is subject to change without notice.

C. This package is hermetically sealed with o ceramic lid using glass frit.

0. Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
E

Folls within MIL STD 1835 GDP1-T14, GDIPt-T16, GD¥P1-Ti18 ond GDIP1-T20.




MECHANICAL DATA

N (R—PDlP—T"*) PLASTIC DUAL-IN-LINE PACKAGE
16 PINS SHOWN
PINS *+
L A
om 14 16 w | 2
6 s 0775 | 0775 | 0920 | 1.060
e e s A WA g9y | (19.69) | (23.57) | (26.92)
0.260 (6,60 0745 | 0.745 | 0850 | 0.940
- 0——(——},240 (5,10 A NN T a8,9) | (18.92) | (21.59) | (23.88)
MS-001
T T T A oS 1 A e ) ac | w
8
_.‘ Loom 178
0.045 %1 "lu,) A
0.045 (1,14 0.325 (8,26
- r'g‘—f—)jm o787 &\ 0.020 (0,51) M o LB
I 0.015 (0,38
\. (T =T 0.200 (5.08) MAX 3 Gauge Plone
| +—X ¢ Seating Plane
| ot (3.18) N 0.010 (0,25) NOM

0.100 (2,54

_pl l¢— 0071 (0.53)

8.015 (0,38)
{&[0.010 {0.25) @] /

14/18 Pin Only
\ / 20 Pin vendor option A

-—-i 0.430 (10,92) MAX L—

4040048/E  12/2002

NOTES:  A. Al linear dimensions are in inches (millimeters).
B. This drawing is subject to chonge without aolice.

A\ Folls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
A\ The 20 pin end tead shoulder width is a vendor option, either half or full width.




MECHANICAL DATA

0 (R—PDSO--G16) PLASTIC SMALL-OUTLINE PACKAGE
e 0.394 {10,00)
0.386 (9.80)
oy
1% g

0.244 (6,20)
0.228 {5,80)

0.157 (4,00)
0.150 (3,80) lﬁB

Y\\:\\\\\

g6 Bdboh

Pin 1
Index Area [0.050 {1.27)] J L‘ gg?g (g ;1)
mo [0.010 {0,25) 9] 0
: S
A o e o B 1 ST
|_ i 0010 0,25
0.069 (1,75) Mox 0.004 (0 10)
0.010 {0.25)

0.007 (0,17)1

£
Gauge Plane AN 7

J Seating Plane

-8

0.050 (1,27)
0.016 (0,40)

4040047—4/H  11/2006

NOTES:  A. Al lineor dimensions are in inches (millimeters).
B. This drawing is subject to change without natice.

A Body length does not include mold fAash, protrusions, or gate burrs. Mald flash, protrusions, ar gate burrs shall
not exceed 006 (0.15) per end.

A Body width does not include interecd flash. interfead flesh shall not exceed .017 (0,43) per side.

£. Reference JDEC MS-012 vorigtion AC.

¥ Texas

www.tl.com




MECHANICAL DATA

NS (R-PDSO-G™) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

_]“ 015 ou

5, 40

Gage Plane _L
E 0,25

O
TEIEAH 0.

A — 0,55

. oD o T 1

_!L_‘ l H II H H II || L_JL Segting Plane I\ j_L
Lz.oomx : \—/

PINS o

4 24
. 1 16 20

A MAX 14,50 10,50 12,80 15,30

A MIN 9,90 9,90 12,30 1 1470

4040062/C 03/03

NOTES: A, Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not indude mold flash or protrusion, not to exceed 0,15

@m
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MECHANICAL DATA

SSO002E —- JANUARY 1995 — REVISED DECEMBER 2001

DB (R-PDSO-G*)
28 PINS SHOWN

PLASTIC SMALL-OUTLINE

A

, _ !
uHHHHHHHHHHHmi_l

—»

1= S \
l””IHIHIHHHHHH_}_ Seating Plane

2
~N
o

_

L 2,00 MAx 0,05 um] =010 |
PINS **
14 16 20 24 28 30 38
DIM
A MAX 650 | 650 | 750 | 850 | 1050 1050 1290
A MIN 590 | 590 | 690 | 790 | 900 | 90| 1230
4040065 IE 12/1
NOTES: A. Alllinear dimensions ane in millimeters,

cow

This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to excead 0,15.

Falls within JEDEC MO-150

POST OFFICE BOX 655303 @ DALLAS, TEXAS 75265




MECHANICAL DATA

MTSSOMC — JANUARY 1995 — REVISED FEBRUARY 1999

PW (R-PDSO-G*)

14 PINS SHOWN

PLASTIC SMALL-QUTLINE PACKAGE

HAHAHA

(G e e iRl d

T 0,15 NOM
450 6.0
430 620
O
1 7]
- A —
AY
Seating Plane ]
L 1,20 MAX 0,15 =010
0,05
PINS =
28
a s 14 18 20 24
A MAX 310 | 510 | s10 | 680 | 700 | 9.80
A MIN 290 | 490 | 490 | 640 | 770 | 960

4040084/F 01797

NOTES: A

oo

All linear dimensions ara in millimeters.

This drawing Is subject to change without notice.

Body dimensions do not include mold flash or protrusion not to exceed 0,15,
Falls within JEDEC MO-153
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (T)} reserve the right to make corrections, modifications,
enhancements, improvemerits, and other changes o its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the iatest retevant infarmation before placing
orders and shoutd verify that such information is current and complete. All products are sold subject to Ti's tenms
and conditions of sale supplied at the time of order acknowledgment.

Ti warrants performance of its hardware products 1o the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control tachniques are used to the extent Tt
deems necessary to support this warranty. Except where mandated by govemment requirements, testing of all
parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistanos or customer product design. Customers are responsible for
their products and applications using T! components. To minimize the risks associated with customer products
and spplications, customers should provide adequate design and operating safeguards.

T does not warrant or represent that any license, either express or implied, is granted under any T patent right,
copyright, mask work right, or other Tl intallectual property fight redating to any combination, machine, or process
in which Tl products or services are used. Information published by Tl regarding third-party products or services
doas not constitute a license from Tl to use such products or services or a warranty or endorsement thereof.
Use of such information may require a licensa from a third party under the patents or other inteflectual property
of the third party, or a license from T) under the patents or ather intellectual property of Tl.

Reprodustion of information in T1 data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this inforration with alteration is an unfair and deceptive business practice. Tl is not responsibile or liable for
such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters  stated by T1 for that
product or service voids all express and any impiied warranties for the associated Ti product or service and
is an unfair and deceplive business practice. Tl is not responsible or liable for any such statements.

Following are URLS whera you can obtain information on other Texas Instruments products and application
solufions:

Products Applications

Amplifiers amplifier.ticom Audio www fi.com/faudio

Data Converters dataconverter.ti.com Automotive www.i.com/automotive

DSP dsp.ti.com Broadband www.li.com/broadband

Interface interface.ti.com Digital Control www.ti.com/digitalcontrol

Logic logic.ti.com Military www.i.com/military

Power Mgmt powarti.com Opticat Networking www.li.comfopticainatwork

Microcontrollers microcontroller.ti.com  Security www.ti.corm/sectrity

Low Power Wireless www.li.com/ipw Telephony www.li.com/tetephony
Video & Imaging www.ti.com/ivideo
Wirgless www_li.comiwireless

Texas Instruments
Post Office Box 655303 Dallas, Texas 75265

Mailing Address:

Copyright © 2006, Texas instruments incorporated
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