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Department
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Test platform conversion (MCT to SPEA)
Mr.Watcharapol Lorsuthitham
Engineering

Electronics

Mr.Chaloemphun Wangwiwattana

NXP Manufacturing (Thailand) Ltd.

Abstract

This report is about working in NXP Manufacturing (Thailand) Ltd. It concerns to convert

testing on product from MCT to newer SPEA-L. The objective is obtain the new measure value

being similar to the old MCT’s, or the bench testing, And create tool to help creating document

used in reference in releasing report of test program to reduce time used in documenting,
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ot R A S R o D e

a v @ B y )
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2.3 Test Concept

2.3.1 Open/Short

¥ = i 1 a
Msnaaoull 1WUMSNAADY Protection Diode NOENUIAINY 1A8AT Force NFSLLE

U

o =] ° r o A =P = w g
Suruantos Mruad Clamp 13270 Voltage 7118 111A11A4IR87Y Voltage Y049 Diode

"
I A

1 L] d' g’.’ 1 T d. o | 1
w30l d1A11 18 1n@1Asa 0 1@AI77 Protection Diode MUY Short AR1A 1T 714 Han

o9 ¥
IndiAean Clamp Nfa 14 aAaIn Protection Diode #1111 Open Tiluda (u1a)

= Force -18 uA ) Q70

Clamp -2V 1
Measure Voltage :

| |

]
0 Force 18 uA _
Clamp 2V ]
Measure Voltage




2.3.2 Input Leakage Test (IIL/TIH)

E = o ~ '
minaaevil unisnaaevua Inssalvavesnszuanieadiosla Tasnmsae
o @ o LY = = A Ao . T ~ 9 o Y =2

VDDMAX d1451UM33@ 1L 19 Force Logic 1 1u pin 8u9 71 1419 pin dean1339 ud131708
Force Logic 0 UM pin N@0an133AfN

o o g o ] v w 1 @ = [

1450 TIH Ay uifeonnuny 1L uAAaUNS Force Logic 0> 1 ttay 910 1>0 Nag 1dan
I1H Y8979

VDDMAX

L l
ﬁ Force Logic 0 <
; Measure Current

—
e ———

IH
Force Logic 1
Measure Current

s

Vo

T .

3UN 2.7 natndBn133AAT IIL uag 1TH
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2.3.3 Ron and VPAS

AOUNAIZIAAT Ron 1A VPAS 92AD4111A15 Enable Channel vo4da91unon Falumsae
Pl H 1
Enable Channel 11 9z@091fou Pattern 7114 1un1sanunudr9 14111 1a99109 Enable 1dn
2 = ~ o - o
12A03111A13 Set Pre-condition 1AUAIAT Voltage N pin SDA 147 0.4 V ndanniu B3

Force N521a 1 pin SDX 1189%1A159A Voltage A1904 Ron 7118 9iia

Vmeasure —0.4

Ron =
Iforce

@
= NN
. SDA SDX
. Pre-condition 0.4V Force 15 mA
. Clamp -40 mA Clamp 3V
Measure Voltage
!

- e "y Lo g - ., T L. -

3UN 2.8 1ARIM3 A Ron

1 o @ 1 1 @ @
a7u VPAS wiilunisdaanuaimniolunsa sy Voltage vaaa2911 Taendeain
Enable Channel 1%11015 Set Pre-condition 1ABA15¢13617 Voltage 1 spA Wiy vDD ndaia

W3 Force nszua(i@mios) pin SDX 1d17af1 VPAS

AVAVAY "

| SDA SDX

E Pre-condition Voltage = VDD Force -100 uA

g Clamp 40 mA Measure Voltage
i

3UM 2.9 uananisia VPAS
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2.3.4 Functional Test

9 o . l:! o [ " o
@115V Functional Test 11UMSNAaoUmMsnIaveddra ausniau 18a1Data

Sheet ‘H?ﬂ"lll' Iﬂtﬁ]%’l’lﬂﬁﬂu Parameter Gi”N"l ﬁﬂ VIL, VOL, VIH, VOH

Input  e————
Logic 1 —  Logic 1
| B |
VOH i
Gl
- B |
Logic © —— LogitD '

;o S ST Sk e ——

gﬂﬁ 2,10 LLTTAY Parameter th’n‘] V89 Functional Test

lunmsnadey 92110715 Set 32AVLTIAUUBY Logic 0 1tag Logic 1 19NAI01W VIL,
VOL 1390150 U dUB48 187911 Taudn7 10 Acknowledge Signal 110H3 411 92

Generate 011N 8 bits 1410 Iy 104 Acknowledge Ha04318 791150384 Logic 7i

9 ' wae £d
flowdnnuazen Idod1agndas



2.4 Programming

2.4.1 Test program coding
3 ' 1
Tums@ouldsunsyluTassnuil azldni c++ lunisi@eu 11999101A509 Tester
-:i 9 9 = Yo 1 o dé’ [ ar 2{
1w 1w e+ maaugu madeu Tlsunsuliiannndaau wwivuaoundng Al
3 g’z 1 ) a = 3/ S Qs
1. Source set; (HuMIAIAITEAUMS S ULazaszua IR IvardiS eeanaindlau
~ I~ % @ @ H ™ =
2. Pre-condition (§13): 1Y un1sasszaunssdunsanszua Wi fiviveedrauf
o a 9 = LR @
dudealimInaineun1sia
3. Forced and measure: [3unsdassnssunsenszua i udmSesonaindrau
3 o Q- i drSJ
uaiimsIaandedans

o o 4 : ' o A o
4. Disconnect: L']Juﬂﬁﬁﬂﬂ'lﬂ%ﬂuﬂﬂﬁgﬁﬁlw Tester LASAMNIUNNINITNATDD

2.4.2 VBA tools coding
VBA (Visual Basic for Application) o §J: TuT1/51n 53 Microsoft Excel @14135011117

9 A A A Y o 1 i 9/ o e 9/ é‘i’ ar .:\‘(
ﬁSNLﬂﬁB\ﬁJ@‘I’I‘B’JEﬂuﬂﬁ‘ilﬂﬂ'liﬂ‘umﬂﬁ’liﬂ““]T]“])"}_I‘]J’Eluulﬂ Tﬂﬂmnmﬂmmwugmmu

2.4.2.1 M35a513 User Interface

. A W = £
l.L‘iJﬂ‘l’ifl"]ﬂNﬁWTﬂ_l NITeU VBA YHND

e Bhirisiontls AL s R s e B
& m H & e = Bookl - Excel

HOME INSERT PAGE LAYCUT FORMULAS DATA REVIEW VIEW DEVELOPER ADD-INS

=2, ':-._ERe-:crdMacro ﬁﬁ @' ﬁ'& ‘Eti): Prop;:!t;esi i [% EE Map Properties E}“‘,’!mp.ort Eg

- g = - a . =
i3] Use Relative References & View Code i=] Expansion Packs *1, Export
- Add-Ins COM | Insert Design p! . Source +':j P ¥ Document
A& Macro Security Addns | = ilode [5]Run Dislog [24 Reffesh Data Panel
N Code o Addans ~Controls ! AoV Modify

| Visual Basic (Alt+F11)

| Open the Visual Basic editor.

3UA 2.1 nandismadawhaedmiumsidou VBA

14



2. 113 ﬁ%’"l\“] User Form 1a8n15 Click ¥ ThisWorkbook > Insert>UserForm

] File Edit View [Insert Format Debug Run Tools Add-Ins Window Help

|lHE Hlsaan/ 90 0 a|SEy s

El Microsoft Excel Objects
: Sheet1 (Sheet1)

E2 View Object
VBAProject Properties.

Import File...

Export File...
Remove ThisWorkbook..:

. @& Print...
Dockable

314 2.12 naneTins ad e User Form

. A\ 2
2z ldvihanad WM unsa 319 User Interface VUM

oo g .- e

{8 Microsoft Visual Basic for Applications - i
JiE Fle Eot View Inset Format Debug Run Jook Adddns Window

15



gﬂﬁ 2.14 195 mﬁaﬁm%’um-nm User Interface

3.411113219 User Interface UNABINTG

| ' 4 d
U1 2.15 35 1am79 U0 User Interface ftaFvanysaiudn
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dlmaduanang WiSuIMaanse,

2.4.2.2 M5a319 Module 1450510811 Code

= i o s [ 5
L. I.‘]Jﬂﬁﬁ'l@l'lﬁﬁ'lﬂi‘ljﬂﬁl‘ljﬂu VBA YUIN

2. ’ﬂ%J”N Module Ta&M15 Click Y% ThisWorkbook > Insert > Module

AT X s

._F_ile Edit View Insert Format Debug Run Tools Add-lns Window Help

o= o= -
IE IE

; 2% VBAProject (Book1)
| B-E5 Migosoft Excel Objects

Sheet (Sheetl)

[E View Code
View Object

VBAProject Properties...

Import File,
‘Export File...
Remove Sheetl ...

S R P
3UR 217 HuhdmTumsiliou Code
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A o ey '
2.4.2.3 Function ¥isomaanlsnues

1. File Picker — 1@ msumsiaon IWdive w141y Tools

Function FilePicker(Cpticnal FilePath As String, Optional FileType As String) As String
With Application.FileDialog (mscFileDialogOpen)
If FilePath <> "" Then
If FileTIype <> "" Then
.InitialFileName = FilePath & FileType
Else
-InitizlFileName = FilePatch
End If
Else
.InitialFileName = "C:\#_ #%
End If
.Show
If .SelectedItems.count = O Then
FilePicker = u»
Else
FilePicker = .SelectedItems(l)
End If
. End With
| End Functi

Uit 218 waras Code voulanFu FilePicker

Yo w A = PPN 3
2. Get Folder - 1%ﬁ1ﬁiﬂﬂ15!ﬁﬂﬂ Location N9% Save File a5 189U

DTS I . y ATTOLEIY X ol N o (e A V0¥ i o ke S i At ab A
| Function GetFolder(strPath As 5String) As String
| Dim fldr As FileDialog
I Dim sItem As String
Set fldr = BApplication.FileDialog(msoFileDialogFolderPicker)
{With fldr
.Title = "Select a Folder™
AllowMultiSelect = False
.InitialFileName = strPath
If .S5how <» -1 Then GoTo NextCode
sItem = .Selecteditems (1}

End With
NextCode:

| GetFolder = sItem
4 Set fldr = Nothing

Y End Function

B e

gﬂﬁ 2.19 1LarA49 Code Yoaland GetFolder

18



3. Instr (Start location, Stringl, String2) — 15 1un1505999 Keyword N5y

a

i 2

- Start location — g luART NS AL

]
= oA

- String] — AASIAVLIINITAUN
- String2 — AATINABINMTAUM

o < o ] a
TaoAoanu az1ilud s nYeq String2 AFUMD

A20819

Dim temp As String

temp = “AEIOU”

result = Instr (1, temp, “E”)

a 1 < o 4 ar = X 1 oo
11820619 321 un1sAumIA131 E ludamlsanse temp $9071 reseult 92191151 2

(194910 E ag@tmiiai 2

4.0pen File For Input or Output As #1 — Lﬂum‘iﬁjﬂqﬂﬁ txt v 14y Input 30 Output
- File - IWldfazrhmaila
= =)
- Input or Output — 11 Input 1139 Output
= d
- #1 - nneaaisen va

A208714

Dim Location As String
Location = “C:\Users\MyCom'Documents\Text.txt”

Open Location For Input As #1

s ] o Py u’d’ |={ a?i’ d'
INAIBYY i]xtﬂuﬂ"l‘itﬂﬂulﬂﬁﬂ'ﬂg‘ﬂ C:\Users\MyCom\Documents\Text.txt YUUUUND

= - &%
Wu Input TaeaziFon lvldiiu 1

19



. <3 v A Ao & = @
5. Line Input — 11/uM35811 Data M08 11 Text file Mavuufiazussvia

A20819

Dim Location, temp As String
Location = “C:\Users\MyCom\Documents\Text.txt”
Open Location For Input As #2

Line Input #2, temp

5 ' A S 2 ¥ o o 0y o 9 o
21NA196719 1e1tla Text.txt Vuuudrvzyiimsiaan lWandaiun 1 ussviau

w13 Tudauals temp
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JUADHUAZITNMIA T U

3.1 VUABUNITNIATINH

3.1.1 fin¥1 Product

il 7 ¥ 1]
dmTurans s Nz ¥n1311aq Test Program 11 TAs991u3 1iufie PCA9S44APW fi
8¢ 11 Package TSSOP-20 H31UIU pin HAMUA 20 pin FIMTUTWAIDEAVDIWAAS N 10150

Wyt
g ldfimanuy

B Noukddeddodl o e e

By N T T Py T

g‘i.l‘ﬁ 3.1 Package TSSOP-20

3
A e

eaninnand meiuaaz A9z naauiia

o = 9

NA19IAU 29IADILNTANHITI0aZIDEAYUD

@ o

b 4 ~ '
HAANUNAINUY 10 Datasheet 10 11 N3101 zAptnos lsn vy ogals

3.1.2 ﬁﬂ‘m Hardware & Software

Tulssnugamunssuiiimsviunernumsnageulod v linsesiildlunisnaaou

"2 oa " . ! =) =t '

Todaniu Fonn Tester 130 ATE (Automated Test Equipment) ¥4 Tester NUMAGEN O LA

== < o 9 P T @ ) A ]

azgunilandumslyauiuandany uazmsieuTsunsuNvzAIUAY Tester AU N

Ve 9 day g & Hda dy & 2 )

HANANAUAIY IN31211B%e N 1501 C++ iDunugiu TuvasABndvenila Aotz ldnim
o) 3y o & =t ~

Pascal 1T uiugu Jesuiludesiinisdnu Tnssade, umaa9s, TsunsuiilFarunu Tester

e vz@euTisunsuniugu Tester a1t Idodaiinlszdnsam



d:d. 1 ﬂw !Zal; " 4 5 4
d 15U Tester AW U Tasaamuaui 1aun 1A599 MCT-2000 a2 SPEA-L A3 04

=] 4 = =1 1 = .:; 4 lc:d.
MCT-2000 1T unsean1niiergnisidamuunnit 25 1 Tash SPEA-L Huinsealvy A7

a v

' a ¢ Aq Y @ v A
ANUHAINHAUNI mmim‘ﬂaﬂuuamm‘lﬂmﬂﬁaum\nu% 1uﬂimﬂ MNWIUABDINITINIG

NATOUUVVDUA

U7 3.2 Tester SPEA-L

P o o o o = =1 H 4 ¥ 1 @
Tumsfezimsnaaoudlray sutlunszdosdl Hardware N 1% 0UA05 2119 #2971

% o
1AL Tester AINAD Load board IleiZ Socket

dMTUMIBONUUY Load board 1¥ABITZYANINADINIT N IFTarFua 199 v0Im s
13 ¥ 1] T
nagouszAou 1o nMelu SPEA-L vxiimsannaunsaildmaaeudinueguaiosiia
winihiuanaraduly d1m51 PCA9S44APW 22 191A 115357 Digital LUVTIIUAT Fariu
~ ) E =1 A v A 2 T :‘z 3/
Load board #9219 2z dpsiinsiyeune lufiuesamaniulaensa uag Socket 92@pIe 1IN0
IA81UAIUU Load board 1dad1aned wazazdosannsalamauiznaaevaslydnediie

HosmulildAadusduidanadon i@y Test Program

22



d 50 Software N1¥uTaseauil 9514 VRAD (Very Rapid Application Development)

L { o 4 Y
Fuilu Software NIRRT SPEA 14113 i@ test program

COMPTESTM

Mixed-Signal Tester

| VRAD

Very Rapid

Application Development ##% P A

YOUR BEST WAY TO TESY

Copyright™ 2001 SPEA

All right resanved. The SPEA logo and

] e VRAD arg trademarks of SPEA

Rel. 2 30pH | s Shdv Automatic Test Equipment
F o T T e e g e T

3.1.3 859 ETS

: L g : = A a !
ETS (Electrical Testing Specification) Wuenasilylumsdradives Test Program i
- : ={ AR =Y A 2 4 . .

9211n15 Release ¥In 15N a3 1400 UINIVIY Test Program Neuisanozait ETS w155y
1ena15919811un15198u Test Program 14 11194919013611210 Test Program Y84 MCT 1137

o = = A o Y a @ 2 9/ =2 g o
s uiluveg SPEA 1Y E]'l%*ﬂg‘l’l'lflﬂlﬂﬂﬂ'!iﬁ‘ljﬁu‘llu NISa313 ETS ﬂﬁkﬂuﬂ'ﬁ‘ﬁﬂﬂﬂu
= ~ = é’ Y o Y v 3 a a o A2 o
AUAANAIATBI992NATU 1A F1M5D Test Program 9149 1Huanudvvesusyn 590

- % 3 il ] b, o
ansoilawe]ld Falulnsaauil 18149 0sunsunad v lwided 32.1 e lunisaig

¥

4
NaITyuu

3.1.4 Load board design/selection

I~ n’c:{ 4 (Y] [ 4 X ¥ 1
Load board 1 ugilnsai 14T unsidenaranid1nuinseq Tester Fad1ulva) Load
1 d g A 1 Y | =) Ay =
board uaaz lu Aad N uuaazd TasmwIe uA92il Load board U191y Aadraunily

o é’, 1 [ o 4 v J.’ [~
Universal 39a13158111 Load board Tutiun#itusuaudiou'ld delulaseani 814 Load
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A a o oA 9 A Y o Yo o
board GB-28 m‘lJumawa@mmmau ll'lcl,‘]i Lummﬂmmsmmnu‘lﬂﬂnmamﬂluimwm ey

gaannsalsendanal uazan lda1e Ndealslun15e319 Load board l1ulniidnd e

317 3.3 Load board GB-28

3.1.5 Test program coding

= o3 a 4 o @ 1
A48 Test Program 3211401518 Tsun3unI1uauAT 09 Tester 191015 TaA1
' 4 9 o ) v 9 A o Y w1 Ay
A muiidesms Taonsdenissdundenazua i Whiivivesdnu udaiamndoans
v dl. 9/ o =1 9 1. aa :1' o 9 9/ " d: o ¥ ] aa ar 3}/
1A sxgnihuuieunuaradaitmua 13 dinmindald egluaiie msmaaeudlsiiu
g 1 tY aa A [ Ao o o = < o £
nazrl uathaguanaia vse i Tdawiidimuald dauiiganaden Azgadians vie

naaol v

aa [~} ° o ar '
luﬂﬁﬂﬂﬁﬂﬂﬂﬂﬂﬁlﬂﬂﬁ NAITNINITATIVVUNITADUAUDIVINA U ’J']L’ﬂlﬂ‘ﬂﬂﬁj

A o 9 A R, 1 . oA & N 9 < oA
Pattern Niviua 14n5 ol 191 dovgund Logic Nnwiawe i1 azdeuily o uaminieu
yy o o w & ¥ g g
ldnduilu 1 daudniu Nizgnaai

3.1.6 Test program debugging

1

M3 debug program Aamsud v ludauves T sunsuii 1 T sunsy liru wie A

@ 1 L a 1 -4
Ja1d liigndes Test program 1y nagzgnud lyluduil

24



3.1.7 Fine-Tuning

w & R A 24w o & 2 d oz
HAID1INN1TINT R&R 'ﬂ’]‘V]'Jﬂulﬂ DNIICANTAUATDULANUBDY AIUU “luﬂmmuu Lﬂuﬂ‘lﬁ

q Yo 1 2w X
tune test program Tiiaa 1@1ndifeen Reference 11nAU

3.1.8 R&R

< Y A
R&R (Repeatability and Reproducibility) Wunszyrumsvianldlunmsasrraey
= b = a A A =
Test program 114 #30 UnmsilasuutaslusivaziBeauoans estfo Un151lfou Test

program, Load board 130 Tester

F9lunsvi R&R sxdearidmanmiadiaton as 53 wiaunadoumneausiiy wag
N3 Tafouiise1I1a 2 Tester (Reproducibility) 14511 IU06191198 2 391 (Repeatability)
oilumsneuioutussuiamfisensuld @n MeT) Susonasaalniisald (an
SPEA)

5. 15 2 arepeatubility L 100%

tability =
repeatability USL — LSL
5- 15 B Ure roducibilit
ducibility = a = 9
reproducibility USL — LSL * 100%

] 3
T R&R amnsaiw ldoingnsdmaisi

E 5 5.15
R&R = \/a‘ t+o +100%

reproduce repeat ¥ USL — LSL

87170 R&R #1071 10% L&A1 Test program NAEUUADEN, A1TZHIIE 10% - 30%
vzdeszyaung 1Al R&R TAnnmiy uadwinnit 30% 12#0931 Fine-tuning 30 521

;:{ yr
auraNinliin R&R g9
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3.1.9 Trial Run

Trial run (H 13918891351 Production 934 TABNITIIHITIN $1UIU 500%4 ($11491
site) 31 15U uanimiadenssa U tester 1390A2 handler 134 (flanaaoud Test program
fidouiu aunsalFouldnse TasmidaldTassau axdeadl vield iga (A1 Yield fodata
vondwdasuaiiidunsnaaou aadiud % vessruaunanua) d1 Yield 714 dudulal

9x@nanay 1141 File-tuning 11 1ive 1914 Yield AAnTUAN Faa
3.1.10 Documentation

o o = ~ - 1 ) %
11n17 Release Test program sutludesfiionarsilddrane i ETS, Check list Favy
¥ " W
sar luvuneugaiie Tag Check list Ansianisiidesiimsnsinaeua lumsvianiu 165
nsiiludruiiseay 1310 Check list w5 1 504 Test program, 1908715013 Qualification

1 o L .:%’
A19°) NIZQNIULLBE 11 Check list U
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o Y d‘l
3.2 HITBOUY

3.2.1 ahaldsunsudmsuada ETS

idlosninlumsatialils Bts suiludealdinanlums a1aauunaued Source file
gufu Tumsfiszaana1d 19lunsii ETs 3014501 Tool S1u11 Faaghmsadas ETS 90
Source file YD Test program ‘UElx‘ll,ﬂ%EN tester MCT-2000

iloilalusunsuiuin fldezdealdsivaziBeadien orfisu SovealWdfozad,
¥ounanAnsAaal, Directory 184 Source file o 1dasuuda natly 0K Tsuunsuiaziiinig

2
o519 W8 ETS Fuuuilu'1Wa Bxcel (xlxm)

il ¥
317 3.5 71N User Interface vaaT1lsunsuil
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13 1
dmFunanmemauvesldsunsuil ienatlu ok Tdsunsuaziimaadiafiansa

LAY MM UAVLIAVDIATZIFAR 911 Code iAo'

Measur:

i ! | Force. | Limits
Test/Untest TN  Test Name MeasT VDD Cla ~ - B oo et e L = . E
: _Ew_ ! bz ™ Pin ) v 1 LowLimit HighLimit  VIL VIH Pin

a G a4 g 4 o > s
g'lj'ﬂ 3.6 HIATTWNAT VUL WIDUNUMIIAVUIALEAD

o ¢ o ' | a @ o A
naaInuu Tsunsy 931191181Y Source file N 19 8198989 ud vy

o i & 1 @ ) 1 v @ Y a2
Keyword 11mfing@ 11183109 Keyword ¥ 1 ld lumisssuntazau s wasnniiu e

[} ¥
MM NAAIT 1IN ADNIN A

Test Name | MeasType

CONT VOC | VOLTAGE | 0,000 V | 2.000 V PIN-20 [4.000 MA|

v -1.500 v
VIK | VOLTAGE |0.000V |2000%| 132462%7591112141315161819 F18.00MA| v -1.500 V |-100.0 MV|
VOK | VOLTAGE | 0.000 V | 2.000 v 17 |-18.00 MA| v -1.500 V |-100.0 MV|
HIFCN | FUNCTION | 3.600 v DISCONNECTED.

HIFCN | FUNCTION | 3.600 v DISCONNECTED
VILSX A | FUNCTION DISCONNECTED.
VIHSX| | FUNCTION DISCONNECTED
UHCS | CURRENT 1200U4 1815 5500 v
HIHAIS | CURRENT [12.00 UA 123471118 5.500 V

UHPS | CURRENT {1200 UA 568512131516 5.500 ¥
ULAIS | CURRENT 120004 123471134 0,000 v

-
!
o
:

CS | CURRENT 1200UA 1819 0.000 V -750.0 NA| 750.0 NA
LOFCN | FUNCTION | 0.000 V. DISCONNECTED
LOFCN 'FUNCI'!GN 3.600 V DISCONNECTED
HIFCN | FUNCTION | 3.600 V. DISCONNECTED
RXN_SET | CURRENT 1815 400.0 MV i [50.00 M4/ 50,00 MA
3.000 V 56 15.00 MA v 491.0 MV | 815.0 MV|
V| 3.000 V 56 15.00 MA, v 43L0MV|818.0 MV| 0.000 v | 3.000 vV
RXN 23 | VOLTAGE 3.000 v 56 10.00 MA | v 434.0 MV | 926.0MV| 0.000 V | 2.300 V
RXN 2.7 | vOLTAGE | 2700 v [ 3.000 v 56 10,00 MA v 434.0 MV | 926.0 MV|
RAN 45 | VOLTAGE | 4.500 v | 3.000 V. 56 = 15.00 MA v 492.0 MV | 728.0 MV|

B P e T e e 21

U7 3.7 18 ETS MiaSaauyysainda

28



3.2.2 MsasvaeuazAUMARaUnfluau complain 21ngnfn

i ~ 1 = o = = 1o
detimsdanuligad hluda aziimah 1 Fnundmudym fziimsdadiau

]

A Y A ! o E4
Ty induini Issnuiens19a0umIa umeg 1agiin1sud 1v Test Program 1deuiso

@

U 3’, 9y 1 :i 1 = Y
asvdudyvunaniuld neufszdeudagnm

2 L - 4wy & 44 g
Tagvuaeulumsasiaaeuiy Aiziuegiuoimsianal lanue aaluidl du 1c

g o - L ~ " 1o o an
PCA9955B lﬂuﬂ?q’]uﬂjﬁﬂﬂuﬂ’]i Drive LED fﬁmﬂm?ﬂﬂ VN pmn VLNW’N’“—‘! HODINWUIATNT

o

= o

el 9 ooy v 4 a P a 9 Aq 3 f
asnvyvivaniuudg) wdede lldududiiesfsuiiaseuud 1y Test program M 19a1ung

Ifeunsoasamdnuniidamdaduld
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UNN 4
NanNISAUUUIIY

¥
41 MMIAnEimeadi Annaainanue awsal$an Test Program it IdHud

3
-R&R 104MINAAOUNIHUA 1IN 30%

LPL  WPL  RER  Reproducibity Repestabiity Ropeat-ISCT  Repest-SPEA DN Product Tester Equipment Messurement

315 300 RSV REE 102 [N 2ice002 1aTEee.  13E002

45100 B1B.00 nas ATEE-C..  1AE-00Z

45200 700 T4 8] 11964000 1200 7TSEMOT

x 45200 72600 2070 £ X 7 2STEONT 108E-3.  7926-001
0_R0N_SI0 55 SOILAUTAVSCS 4 4200 TR0C 2048 [EEEe 2 - 7amem
£ ROLSXT 553438, 502 4020 T M2 s B - BALE001
S1_RO0K_S1_23 SC1.417.0W.5C1 43400 B600 _ ¥4 g TE-0. 20902
SXI_RON_SX1_27_SC1 418, 501 s ABdpe 200 0 27 & 7 - 196E-G02
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PCA9544A

4-channel 12C-bus multiplexer with interrupt logic
Rev. 5 — 23 April 2014 Product data sheet

1. General description

The PCA9544A is a 1-of-4 bidirectional translating multiplexer, controlled via the 12C-bus.
The SCL/SDA upstream pair fans out to four SCx/SDx downstream pairs, or channels.
Only one SCx/SDx channel is selected at a time, determined by the contents of the
programmable control register. Four interrupt inputs, INTO to INT3, one for each of the
SCx/SDx downstream pairs, are provided. One interrupt output, INT, which acts as an
AND of the four interrupt inputs, is provided.

A power-on reset function puts the registers in their default state and initializes the 12C-bus
state machine with no channels selected.

The pass gates of the multiplexer are constructed such that the Vpp pin can be used to
limit the maximum high voltage which is passed by the PCA9544A. This allows the use of
different bus voltages on each SCx/SDx pair, so that 1.8V, 2.5V or 3.3 V parts can
communicate with 5 V parts without any additional protection. External pull-up resistors
pull the bus up to the desired voltage level for each channel. All I/O pins are 5 V tolerant.

2. Features and benefits

1-of-4 bidirectional translating multiplexer

I2C-bus interface logic; compatible with SMBus

4 active LOW interrupt inputs

Active LOW interrupt output

3 address pins allowing up to 8 devices on the I2C-bus
Channel selection via 12C-bus

Power-up with all multiplexer channels deselected

Low R,y switches

Allows voltage level translation between 1.8 V, 2.5V, 3.3 V and 5 V buses
No glitch on power-up

Supports hot insertion

Low standby current

Operating power supply voltage range of 2.3 Vto 5.5V
5 V tolerant Inputs

0 Hz to 400 kHz clock frequency

ESD protection exceeds 2000 V HBM per JESD22-A114 and 1000 V CDM per
JESD22-C101

Latch-up testing is done to JEDEC Standard JESD78 which exceeds 100 mA
B Three packages offered: SO20, TSSOP20 and HVQFN20
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3. Ordering information

4-channel I2C-bus multiplexer with interrupt logic

Table 1.

Ordering information

Type number |Topside Package
marking Name Description Version
PCA9544ABS | 9544A HVQFN20 | plastic thermal enhanced very thin quad flat package; SOT662-1
no leads; 20 terminals; body 5 x 5 x 0.85 mm
PCA9544AD PCA9544AD |S020 plastic small outline package; 20 leads; body width 7.5 mm SOT163-1
PCA9544APW | PA9544A TSSOP20 |plastic thin shrink small outline package; 20 leads; SOT360-1
body width 4.4 mm
3.1 Ordering options
Table 2.  Ordering options
Type number |Orderable : 'Package’ Packing method Minimum | Temperature range
part number ) - - |order '
» £ b X | quantity.
PCA9544ABS |PCA9544ABS,118 'HVQFN20 |Reel13”Q1/T1 6000 Tamb =—40 °C to +85 °C
*Standard mark SMD
PCA9544AD PCA9544AD,112 S020 Standard marking 1520 Tamp =-40°C to +85 °C
* IC’s tube - DSC bulk pack
PCA9544AD,118 S020 Reel 13" Q1/T1 2000 Tamp = =40 °C to +85 °C
*Standard mark SMD
PCA9544APW |PCAQ9544APW,112 |TSSOP20 |Standard marking 1875 Tamp = —40 °C to +85 °C
*1C's tube - DSC bulk pack
PCAQ544APW,118 |TSSOP20 |Reel 13" Q1/T1 2500 Tamp =—40 °C to +85 °C
*Standard mark SMD

PCA9544A

All information provided in this document is subject to legal di

© NXP Semiconductors N.V. 2014. All rights reserved.

Product data sheet
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4-channel I2C-bus multiplexer with interrupt logic

4. Block diagram

PCA9544A
d.p

SCo

SC1

Sc2

sC3

SDo

SD1

SD2

sD3

Vss ——1 SWITCH CONTROL LOGIC |

A

POWER-ON
RESET

Vop

Ser A INPUT A0

FILTER 12C-BUS
g X i CONTROL o

INT[3:0] INTERRUPT LOGIC INT

© 002aae296

Fig1. Block diagram

PCAO544A Al information provided in this document is subject ta legal disclaimers. 3 @ NXP Semiconductors N.V. 2014, All rights reserved.

Product data sheet Rewv. 5 — 23 April 2014 3of 31
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4-channel I2C-bus multiplexer with interrupt logic

5. Pinning information

5.1 Pinning
J
A0 L1 20] vop Ao [1] [20] vip
A1 [2] [19] sDA At [2] [19] sDA
Az [3] 18] scL Az [3] 18] scL
INTO [4 | [17] INT INTO [4 | [17] INT
sDo [5 18] sc3 sDo [5 16] sC3
(5] PCA9544AD £ (5] PCA9544APW 16]
sco [6]] [15] sD3 sco [& | 5] sD3
INTT [7 ] [14] INT3 INTT [7] [14] NT3
sp1 [8] [13] sc2 sp1 [8] [13] sc2
sct (8] (2] sp2 sc1 [9] [12] sp2
vss [10] [11] INT2 vss [10] [11] INT2
002aae293 002aze294
Fig2. Pin configuration for SO20 Fig 3. Pin configuration for TSSOP20
- -
A SRR T
[=101=:} ~ w
BICICICIC
A2l 1) s} N7
INTO [2) (4] sca
spo | 3) | PCA9544ABS | (13] spa
sco [ 4) (2] iNT2
INT7 [ 5) (1] sc2
ARARERES
o o B8
6 3 2|z % 002aae295
Transparent top view
Fig 4. Pin configuration for HYQFN20
PCA9544A All information provided in this document is subject to legal disclaimers. @ NXP Semimnducmrs_!’:l_\l. 2014, All rights reserved.
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4-channel I2C-bus multiplexer with interrupt logic

5.2 Pin description

Table 3.  Pin description
Symbol Pin Description
$020, TSSOP20 |HVQFN20
AO 1 19 address input 0
A1 2 20 address input 1
A2 3 1 address input 2 =
INTO 4 2 active LOW interrupt input 0
sDo 5 3 ~ serialdata0 _
SCo 6 4 serial clock 0
INT1 7 5 active LOW interrupt input 1 _
SD1 8 6 serial data 1
SC1 v 7 N serial clock 1
Vss 10 = el supply ground
INT2 11 9 active LOW interruptinput 2
SD2 1. 10 serial data 2
Sc2 13 11 serial clock 2 =t
INT3 14 12 active LOW interrupt input 3
SD3 F P 13 serial data 3 \
SC3 16 14 serial clock 3
INT 17 15 active LOW interrupt output
SCL 18 16 serial clock line R
SDA 19 17 serial data line
v 20 18 supply voltage

[11 HVQFN20 package supply ground is connected to both Vgg pin and exposed center pad. Vg pin must be
connected to supply ground for proper device operation. For enhanced thermal, electrical, and board level
performance, the exposed pad must be soldered to the board using a corresponding thermal pad on the
board and for proper heat conduction through the board, thermal vias must be incorporated in the PCB in
the thermal pad region.

PCAg544A

All information provided in this document is subject to legal

® NXP Semiconductors N.V. 2014. All rights reserved,
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4-channel 12C-bus multiplexer with interrupt logic

6. Functional description

Refer to Figure 1 "Block diagram”.

6.1 Device addressing

Following a START condition the bus master must output the address of the slave it is
accessing. The address of the PCA9544A is shown in Figure 5. To conserve power, no

internal pull-up resistors are incorporated on the hardware selectable address pins and
they must be pulled HIGH or LOW.

L1 i 1 I 1 | 0‘|A2|A1]AOJRIW]

N———-
fixed hardware
selectable

002aab189

Fig 5. Slave address

The last bit of the slave address defines the operation to be performed. When set to
logic 1 a read is selected, while a logic 0 selects a write operation.

6.2 Control register

Following the successful acknowledgement of the slave address, the bus master sends a
byte to the PCA9544A which is stored in the Control register. If the PCA9544A receives

multiple bytes, it saves the last byte received. This register can be written and read via the
12C-bus.

_— = -

interrupt bits channel selection bits
(read only) (read/write)

- e Y ——t—
hit\ (% 6 5 4 3 2 1 0
I|NT3||NTZ||NT1 ||NTO| X | B2 I B1 | BO |

enable bit
002aae297

Fig 6. Control register

6.2.1 Control register definition

A SCx/SDx downstream pair, or channel, is selected by the contents of the control
register. This register is written after the PCA9544A has been addressed. The 3 LSBs of
the control byte are used to determine which channel is to be selected. When a channel is
selected, it will become active after a STOP condition has been placed on the 12C-bus.
This ensures that all SCx/SDx lines are in a HIGH state when the channel is made active,
so that no false conditions are generated at the time of connection.

PCA9544A All information provided in this documenl is subject to legal disclaimers. @ NXP Semiconductors NV, 2014, All rights reserved.

Product data sheet Rev. 5 — 23 April 2014 6 of 31
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PCAg544A

6.3

4-channel 12C-bus multiplexer with interrupt logic

Table 4.  Control register: Write — channel selection; Read — channel status

INT3 |INT2 |INT1 |[INTO D3 B2 B1 BO Command

X X X X no channel selected

channel 0 énabied

channel 1 enabled

channel 2 enabléd-

channel 3 enabled

O X| X[ X| X
O X | X| X| X
O X | X| X| X|
OXX!XX
O X | X| X| X| X
o|alalalalo
o|l=xlalo|o|x
ol=|lol—~|0 %

no channel selected;
power-up default state

Interrupt handling

The PCA9544A provides 4 interrupt inputs, one for each channel and one open-drain
interrupt output. When an interrupt is generated by any device, it is detected by the
PCA9544A and the interrupt output is driven LOW. The channel need not be active for
detection of the interrupt. A bit is also set in the control byte. Bits 7:4 of the control byte
correspond to channel 3 to channel 0 of the PCA9544A, respectively. Therefore, if an
interrupt is generated by any device connected to channel 2, the state of the interrupt
inputs is loaded into the control register when a read is accomplished. Likewise, an
interrupt on any device connected to channel 0 would cause bit 4 of the control register to
be set on the read. The master can then address the PCA9544A and read the contents of
the control byte to determine which channel contains the device generating the interrupt.
The master can then reconfigure the PCA9544A to select this channel, and locate the
device generating the interrupt and clear it. The interrupt clears when the device
originating the interrupt clears.

It should be noted that more than one device can be providing an interrupt on a channel,
sa it is up to the master to ensure that all devices on a channel are interrogated for an
interrupt.

If the interrupt function is not required, the interrupt inputs may be used as
general-purpose inputs.

If unused, interrupt inputs must be connected to Vpp through a pull-up resistor.

Table 5.  Control register read — interrupt

INT3 [ INT2 | INT1 [INTO- [ D3 | B2 | B1 | B0 |Command
0 no interrupt on channel 0
X X X X X X X b - -
1 interrupt on channel 0
0 no interrupt on channel 1
X X b— X X X X X —
1 interrupt on channel 1
0 no interrupt on channel 2
X —f X X X X X X — -
1 interrupt on channel 2
0 no interrupt on channel 3
X X X X X X X —
interrupt on channel 3

Remark: Several interrupts can be active at the same time. For example: INT3 = 0,
INT2 =1, INT1 =1, INTO = 0, means that there is no interrupt on channel 0 and
channel 3, and there is an interrupt on channel 1 and on channel 2.

- All information provided in this document is subject to legal disclaimers. e © NXP Semiconductors N.V. 2014. All rights reserved.

Product data sheet
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PCA9544A .

6.4

6.5

4-channel I2C-bus multiplexer with interrupt logic

Power-on reset

When power is applied to Vpp, an internal Power-On Reset (POR) holds the PCA9544A in
a reset condition until Vpp has reached Vpgr. At this point, the reset condition is released
and the PCA9544A registers and 12C-bus state machine are initialized to their default
states (all zeroes), causing all the channels to be deselected. Thereafter, Vpp must be
lowered below 0.2 V for at least 5 us in order to reset the device.

Voltage translation

The pass gate transistors of the PCA9544A are constructed such that the Vpp voltage can
be used to limit the maximum voltage that is passed from one 12C-bus to another.

002aaa964

5.0
Vo(sw)
)
4.0 =
m}/
3.0 //(2), /
L xal
rgr d /B
2.0 //////
V/IE 7 T
b AL
1.0

2.0 25 3.0 35 4.0 4.5 5.0 5.5
Vop (V)
(1) maximum
(2) typical

(3) minimum

Fig 7.  Pass gate voltage versus supply voltage

Figure 7 shows the voltage characteristics of the pass gate transistors (note that the graph
was generated using the data specified in Section 12 “Dynamic characteristics” of this
data sheet). In order for the PCA9544A to act as a voltage translator, the Vo(sw) voltage
should be equal to, or lower than the lowest bus voltage. For example, if the main bus was
running at 5 V, and the downstream buses were 3.3 V and 2.7 V, then Vo(sw) should be
equal to or below 2.7 V to effectively clamp the downstream bus voltages. Looking at
Figure 7, we see that Vo(sw)(max) is at 2.7 V when the PCA9544A supply voltage is 3.5 V or
lower so the PCA9544A supply voltage could be set to 3.3 V. Pull-up resistors can then be
used to bring the bus voltages to their appropriate levels (see Figure 14).

More Information can be found in Application Note AN262, PCA954X family of 12C/SMBus
multiplexers and switches.

All infq ion provided in this ds is subject to legal disclaimers. i & NXP Semiconductors N.V. 2014. All rights reserved.
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4-channel I12C-bus multiplexer with interrupt logic

7. Characteristics of the I2C-bus

The 12C-bus is for 2-way, 2-line communication between different ICs or modules. The two
lines are a serial data line (SDA) and a serial clock line (SCL). Both lines must be
connected to a positive supply via a pull-up resistor when connected to the output stages
of a device. Data transfer may be initiated only when the bus is not busy.

7.1 Bit transfer
One data bit is transferred during each clock pulse. The data on the SDA line must remain
stable during the HIGH period of the clock pulse as changes in the data line at this time
will be interpreted as control signals (see Figure 8).
SDA / X TN \
SCL — \
data line change
stable; of data
data valid allowed mbato7
Fig 8.  Bit transfer
7.2 START and STOP conditions
Both data and clock lines remain HIGH when the bus is not busy. A HIGH-to-LOW
transition of the data line while the clock is HIGH is defined as the START condition (S). A
LOW-to-HIGH transition of the data line while the clock is HIGH is defined as the STOP
condition (P) (see Figure 9).
D | N7 oo
| | |
| > s | : _
T T T
scL | | ¥Ry Y \ / | |
Ty | B
START condition STOP condition
mba608
Fig 9. Definition of START and STOP conditions
7.3 System configuration
A device generating a message is a ‘transmitter’, a device receiving is the ‘receiver’. The
device that controls the message is the ‘master’ and the devices which are controlled by
the master are the ‘slaves’ (see Figure 10).
PCAZ544A All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V, 2014, All rights reserved.
Product data sheet Rev. 5 — 23 April 2014 9 of 31
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4-channel I2C-bus multiplexer with interrupt logic

SDA
scL | | | I I [
MASTER SLAVE MASTER
TaNSTTER | | peceven | [ TRANSMITTER | | il | | TRavswiTrewy| | SRS
SLAVE | | |ees

Fig 10. System configuration

002aaa966

PCAS544A

7.4 Acknowledge

The number of data bytes transferred between the START and the STOP conditions from
transmitter to receiver is not limited. Each byte of 8 bits is followed by one acknowledge
bit. The acknowledge bit is a HIGH level put on the bus by the transmitter, whereas the
master generates an extra acknowledge related clock pulse.

A slave receiver which is addressed must generate an acknowledge after the reception of
each byte. Also, a master must generate an acknowledge after the reception of each byte
that has been clocked out of the slave transmitter. The device that acknowledges has to
pull down the SDA line during the acknowledge clock pulse so that the SDA line is stable
LOW during the HIGH period of the acknowledge related clock pulse; set-up and hold
times must be taken into account.

A master receiver must signal an end of data to the transmitter by not generating an
acknowledge on the last byte that has been clocked out of the slave. In this event, the
transmitter must leave the data line HIGH to enable the master to generate a STOP
condition.

(|
data output —L\l X: o x
by transmitter : : / X Ui /
| | not acknowledge
data output 1 5
by receiver [ | \ /
| acknowledge
SCL from master | | 1 2 M
L?J clock pulse for —T
START acknowledgement
condition 002aaa987

Acknowledgement on the I12C-bus

Fig 11.

All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2014. All rights reserved.
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4-channel 12C-bus multlplexer with interrupt logic

7.5 Bus transactions
slave address control register
T 1 1 ] L] 1 ]
SDA|S|1|1|1|0|A2IA1|AOlO|A|X X X X X B2z B1 BO|A|P|
1 1 1 1 1 1 1
START condition RAW acknowledge acknowledge
from slave from slave
STOP condition
002aae299
| Fig 12. Write control register
last by1e
slave address control reglster
SDALS l1 | 1 | 1 l 0 IA2|A1IAU| lA |'NT INT 'NT ";‘)T X Bz B BOlNAl —l
[ 1
START condition RNV acknowledge no acknowledge
from slave from master
STOP condition
002aae300
Fig 13. Read control register
All information provided in this document is subject to legal disclaimers. — @® NXP Semiconductors N.V. 2014. All rights reserved.
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4-channel I2C-bus muitiplexer with interrupt logic

8. Application design-in information

Vpp=27Vto55V
Vpp=33V
V=27Vio55V
f]
SDA »{ sDA SDo - }channel =
SCL SCL SCo =
INT INTO |+
V=27Vio55V
PCA9544A )
12C-bus/SMBus master
5P } channel 1
SC1 +
INT1
V=27Vto55V
[§}]
. } channel 2
8C2
INT2
V=27Vto55V
8]
1A2
A1 >
Sl } channel 3
AD SC3 —
Vss iNT3
002aae298
a7
(1) Ifthe device generating the interrupt has an open-drain output structure or can be 3-stated,
a pull-up resistor is required.
If the device generating the interrupt has a totem pole output structure and cannot be 3-stated,
a pull-up resistor is not required.
The interrupt inputs should not be left floating.
Fig 14. Typical application

PCAZ544A All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2014. All rights reserved.
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PCA9544A

9. Limiting values

4-channel I2C-bus multiplexer with interrupt logic

Table 6.

Limiting values

In accordance with the Absolute Maximum Rating System (IEC 60134).
Voltages are referenced to ground (Vss = 0 V).[1]

Symbol Parameter Conditions Min Max Unit J
Vpp supply voltage -0.5 +7.0 \

Vi input voltage = +7.0 Tt
Iy input current - +20 mA

-Ic; odtput current 3 1 425 mA |
oo supply current - +100 mA

IT-,S ground supply current = +100 mA

Piot total power dissipation - 400 mw
Ti(max) maximum junction temperature |- 125 °c |
Tsig storage te_mberature C 3 -60 +150 *C

fn;b ambient temperature ¢ operating —40 +85 e |

[1] ~ The performance capability of a high-performance integrated circuit in conjunction with its thermal
environment can create junction temperatures which are detrimental to reliability. The maximum junction
temperature of this integrated circuit should not exceed 125 °C.

10. Thermal characteristics

PCAg544A

Table 7. Thermal characteristics
Symbol  Parameter £in -~ Conditions ; ~\Typ Unit
Ring-a) . thefmal resistance from junction‘ HVQFN20 package 3g °C/W
to ambient S020 package %0 [cw
TSSOP20 package 146 CIW |

All information provided in this document is subject to legal disclaimers.
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4-channel I2C-bus multiplexer with interrupt logic

11. Static characteristics

Table 8.  Static characteristics at Vpp=2.3 Vto 3.6 V
Vss = 0V, Tamp = 40 °C to +85 °C; unless otherwise specified. See Table 9 for Vipp = 4.5 V to 5.5 V.[1]

Symbol |Parameter _ Conditions [Min ITyp iMax Unit
Supply
Voo supply voltage 2.3 - 3.6 vV
lop supply current operating mode; Vpp = 3.6 V; - 10 30 pA ==
no load; V|, = Vpp or Vss;
fscL = 100 kHz
lstp standby current standby mode; Vpp = 3.6 V; no load; - 0.1 1 pA
V) =Vpp or Vgs; fscL = 0 kHz
Vpeor power-on reset voltage_ no load; V| = Vpp or Vsg 2 |- 1.5 29 A
Input SCL; input/output SDA
Vi LOW-level input voltage | =05 |3 +0.3Vpp |V
o HIGH-level input voltage ) ' 0Voo |- 6 Vv
loL LOW-level output current ~ |Vg = 0.4 V 3 7 - mA
VoL =06V : 6 10 A mA
I leakage current V) =Vpp or Vss -1 - +1 pA
G input céﬁgcitance 2 V) =Vgg J L 10 £ pF
Select inputs A0 to A2, INTO to INT3 '
ViL LOW-level input voltage - -0.5 - +0.3Vpp |V
Viy HIGH-level input voltage 0.7Vpp |- 6 \%
It input leakage current V|, =Vpp or Vss -1 - +1 HA
i input capacitance W=V ] 1.6 3 pF
Pass gate
Res ON-state resistance Vop=38.0V103.6V:Vp=0.4V; 5 14 30 0
Ip = 15 mA
Vpp=23V102.7V:Vo =04 V: - 16 55 9
lo=10 mA
Vow) | Switch output voltage Vitsw) = Vo = 3.3 V; lgsw) = ~100 pA s 19 | Vv
Visw)=Vop =3.0V 1036V, 1.6 - 2.8 \"
logsw) = =100 pA
Vitsw) = Vop = 2.5 V- lsgeqy==1007A N T Vv
View) = Voo = 2.3V 0 27 V: 14 - 2.0 v
logsw) = =100 pA
I leakage current V) =Vpp or Vsg —1 - +1 pA
Cio input/output capacitance V| =Vss - 3 5 pF
INT output
ToL LOW-level output current |V, = 0.4 V ' 3 7 - mA
lon HIGH-level output current - - +10 uA
[1] For operation between published voltage ranges, refer to worst case parameter in both ranges.
[2] In order to reset part, Vpp must be lowered to 0.2 V for at least 5 ps.
PCA9544A All information provided in this document is subject to legal disclaimers, @ NXP i juctors N.V. 2014, All rights reserved.
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4-channel I2C-bus multiplexer with interrupt logic

Table 9.  Static characteristics at Vpp =4.5Vto 5.5V
Vss =0V, Tamp = 40 °C to +85 °C; unless otherwise specified. See Table 8 for Vipp = 2.3 Vto 3.6 V.[1]

Symbol |Parameter Conditions | Min |Typ | Max Unit

Supply

Voo supply voltage 45 - 55 \

ED—_- supply current operating mode; Vpp = 5.5V, - 25 100 pA |
no load; V| = Vpp or Vss;
fscL = 100 kHz

lstb standby current standby—mode; Vpp =5.5V; no ioaid-;“ - 0.3 1 pA
V) =Vpp or Vss; fsc = 0 kHz .

Vpor power-onTesét voltage no load; V| = Vpp or Vsg @ |- 1.7 21 v

Input SCL; input/output SDA

ViL LOW-level input voltage -0.5 - +0.3Vpp |V

V,H HIGH-level input vbitage ’ 0.7Vpp N |6 v

L LOW-level output current VoL = 0.4 V = 3 3 = mA
VoL=0.6V ) 6 - - |mA

I leakage current V| =VpporVgs -1 - +1 uA

(oF input capacitance V| =Vssg N - 12 13 pF

Select inputs A0 to A2, INTO to INT3

Vi LOW-level input voltage 05 |- +0.3Vpp |V

Vi HIGH-level input voltage 0.7Vpp |- el Vv

I input leakage current pin at Vpp or Vsg -1 - +1 pA

Ci input capacitance V| =Vss - 2 5 pF

Pass gate N

Ron ON-state resistance Vpp=45V1to55V;Vg=04YV; 4 9 24 Q
lo =15 mA

Vosw) | Switch output voltage Vitsw) = Vo = 5:0'V; logew) = —100 pA L 6 JF v
Vicsw) = Voo = 4.5 V10 5.5 V; 2.6 S /745 v
lo(sw) = =100 pA

I leakage current V)= VD;GR/;; -1 - o+ pA

Cio N inpub’outpﬂt 6apacitance V) :.Vss - 5 |5 bF

INT output : '

loL LOW-level output current VoL=04V 3 - - mA

lon HIGH-level E)thput current ‘. - - +10 pA

[1] For operation between published voltage ranges, refer to worst case parameter in both ranges.
[2] In order to reset part, Vpp must be lowered to 0.2 V for at least 5 ps.
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4-channel 12C-bus multiplexer with interrupt logic

12. Dynamic characteristics

Table 10. Dynamic characteristics

Symbol Parameter Conditions Standard-mode | Fast-mode 12C-bus |Unit
12C-bus
Min Max Min Max
tep propagation delay from SDA to SDx, - 0.301 - 0.3 ns
or SCL to SCx

fscL SCL clock frequency 0 100 0 | 400 |kHz

tgur bus free time between a STOP and 47 . 1.3 | - |us
START condition

tHD-STA hold time (repeated) START 2] 40 . 0.6 [ - |us
condition

tLow LOW period of the SCL clock 47 - 1.8 - us

thigH HIGH period of the SCL clock 4.0 - 0.6 - us

tsu.sTa set-up time for a repeated START 4% - 0.6 - us
condition

tsu:sTo set-up time for STOP condition 4.0 - 0.6 - us

tp-paT data hold time 0OEl 3.45 03 0.9 |us

tsu.paT data set-up time 250 - 100 - ns

t rise time of both SDA and SCL - 1000 |20+ 0.1Cul4l | 300 |ns
signals

t; fall time of both SDA and SCL - 300 |20+ 0.1CuE | 300 |ns
signals

Cp capacitive load for each bus line - 400 - 400 |pF

tep pulse width of spikes that must be - 50 - 50 |ns
suppressed by the input filter

tvo.oaT data valid time HIGH-to-LOW (8] - 1 - 1 us

LOW-to-HIGH 5] - 0.6 - 0.6 |us

typ:ack data valid acknowledge time - 1 - 1 us

INT

tygnTnn-INTH) |Vvalid time from INTh to INT signal ] q 4 - us

td{INTnN-INTN) delay time from INTn to I—r\Tf inactive ] - 2 - us

tw(rejL LOW-level rejection time INTn inputs [ 1 - 1 - us

twrej)H HIGH-level rejection time INTn inputs Bl| 05 - 0.5 - us

[11 Pass gate propagation delay is calculated from the 20 Q typical Ry, and the 15 pF load capacitance.
[2] After this period, the first clock pulse is generated.

[3] A device must internally provide a hold time of at least 300 ns for the SDA signal (referred to the V(min) of the SCL signal) in order to
bridge the undefined region of the falling edge of SCL.

[4] Gy = total capacitance of one bus line in pF.
[5] Measurements taken with 1 kQ pull-up resistor and 50 pF load.
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Fig 15. Definition of timing on the I12C-bus
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