i PCA9505 9506

| | 40 £ 12374 RESET. OE F1INT ff] C 528 /O 37 1
20219 H5H%30H FEmBHER

— iR

PCA9505/PCA9506 Jy | $#24it 40 A7 478 N/HiH (1/O) %5 19 i 2Cbus N AL H1 8 4~
1/O HH) 5 AMRITHL. 725V HIEHET, fHaEmIE 10 mA FITRUT 15 mA, EdfdE
13y 600 mA, FYFE XS 40 4 LED. 40 A 1/O S v (AR A — S4B 7] LABC B 9%
NEd . B DR R, OB EIRESERIN GRITESD R4, PCA9505
5 PCA9506 #[F], HEETERTA /10 LA 100kQ A4 _ERiHFH. PCA9506 AMuifi i 24
RS B SN AR IR S B IR EhIS, 1O LR PSR L hke, LR IhFE.

Z 0] CABC B O B BE RN AN 1, DA 1R AR RS AR AR b W, JF7E R gl
PSR HUIN S 11O BRI IR .

R (INTD Gt 3 A VF I FS N S, 3F FLARUE— B AM A 1 2 B
B8 WS (BRAEBEBRIRD .

S (OE) Bl 3 m s B AE A T KAEAT VO, IF0T FIERI A Sk IR kR 5k A
s LED (Jii%>80 24 1) PWM FE K 525k ).

WIHALEE (POR) Biffiff#H E (RESET) 5|4 40 I/Os ¥ItGib AN . =/ MHihkik
HF5| M E 8 N Hishhkz —.

PCA9506 A 56 4 TSSOP il HVQFN %f2%%, 1fj PCA9505 X5 TSSOP #13:, ‘B 1# T E
7E-40°C £+85°C W) TAVIRE VL A .

R RANGF AL

o FRUEREZC (100 kHz) FIPuidgiiEiz (400 kHz) %% 12C ALk 4781
» 2.3V £ 5.5V #fE, 5.5V i3z /O
o 40 NETECE [ 1/0 S, BRI NFFHLE 4 A -PCAQ505 7EFTA 1/0 4335 100 kQ AL
EnAE )
o it
— WA Z LR A EEF (10 mAJE, 15 mA $IL3:)
- R A (OB) NG 3-IRA& i it
— TR (R HUIRZAS 4L L
= FEBEA IR (INTD it 51 o v B 2 A i N 1) 5| BT 2 48 e P4y
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NXP Semiconductors

PCA9505 9506

40-bit I1>C-bus 1/0 port with RESET, OE and INT

'%/TJ)\:

— AR A S 7 T A 0 N B T G e T S R 4
— W SR B 2 A VFFE IR R 1/O 31 R e

o EZKEE (RESET) Hi A\ 5| K % & HEE NFFHLER RS

o 3AgRAEHAES]

i, FeVFER—RLk BEH 8 A&

o LNBmA T BT
- REBRDLHETI (g REIE 3R
— 5 S BESINH] (50 ns M A g R AR M E# 12C B ZREHLD

o [RAFHLALI

* -40°C £+85°C #:1F
» ESD i JESD22-A114 it 2000 V HBM, JESD22-A115 j#iid 200 V MM,

JESD22-C101 &

it 1000 V CDM

o 46T JEDEC #3ifE JESD78 4T, #Eid 100 %%
« UL TSSOP56 (PCA9505. PCA9506) 1 HVQFN56 (PCA9506) #ifffuiiqit

\r
VAN

3 M.
o k%4
* RAID &%4;
o ok
o RITHRE
« PLC
o FHl
o UixRAL
o A AR AN
4 ITME B
F1. iTHER
REIGT T AL wBE
ZF iR AxFip
PCA9505DGG | PCA9505DGG | TSSOP56 SRLE WY N RS, 56 514k, MLE T 6.1 %= SOT364-1
K, [E)fH 0.5 2%
PCA9506DGG |PCA9506DGG | TSSOP56 PRI AR /N B E . 56 5l4k; LS TEE 6.1 2 SOT364-1
K, [HFE 0.5 =K
PCA9506BS |PCA9506BS HVQFN56 SRl R AR G PO, B2k, 56 N T SOT684-1
W& 8x8x0.85 =k, [AfH 0.5 =K
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NXP Semiconductors PCA9505_9506

40-bit I1>C-bus 1/0 port with RESET, OE and INT

4.1 T % IR
2, TGS

Bt ss TIT TE RS % AR BEITE | RE
BE

PCA9505DGG |PCA9505DGG , |TSSOP56 |#4h, 133, q1, 4T 2000 FEET 4= -40°C &
1181 g +85°C

PCA9505DGGY TSSOP56 | %, 13 %, g1, T4 2000 FHBE T 445= -40°C &
+85°C

PCA9506DGG |PCA9506DGG, 518 |TSSOP56 | #%#h, 13 #:~f, q1, Ff3 2000 FAET 4 45= -40°C &
+85°C

PCA9506BS PCA9506BS, 118 |HVQFN56 |, 13 %i~F, g1, FEF 2000 FEBET 4= -40°C &
2% +85°C

[1] Aot 38 50 R il .28 $4% 7T 48 Www.nxp.com/ packages/
[2]1 {51kiE%0 202107021 DN-15# F ¥z  PCA9505DGGY-iX#E PCN202102010F01 Hid 3¢

5 FHER

c?
!
PCA9505/PCA9506 100_0
ot 100_1
A0 > N——] INPUT/ 100_2
» W [
write pulse 0 100_4
> 100_5
A2 read pulse 0 | BANKO IOO:G
100_7
. BANK1 | e
SCL LOW PASS
INPUT dowmmer | v | ]
SDA « L| »| FILTERS . BANK3 | o
104_0
‘ e 104_1
—==L—/ INPUT/ 104 2
Wl e
write pulse 4 104_4
> 104_5
Yoo POWER-ON read pulse 4 | BANK 4 104_6
Vss { RESET 104_7
RESET J l J [
INTERRUPT
MANAGEMENT
——+— INT
LP FILTER _“1
002aab492
All I/Os are set to inputs at power-up and RESET.
Figure 1. Block diagram of PCA9505/06
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NXP Semiconductors PCA9505_9506

40-bit I1>C-bus 1/0 port with RESET, OE and INT

configuration port register data (Cx[y])
I/O configuration \
register output port register data (Ox[y])
data from
shift register D Q
oo, Voo
write configuration — '_Do—l 100kQ | PCA9505
pulse CK Q :only
D 10x_y
I - ESD protection
data from ) AN diod ¢
. g p— Q iode
shift register
——Vss
write pulse CK
Mx(y] —|
output port
register INTERRUPT __
input port | MANAGEMENT [ INT
register
A\
b @ _}Di input port
register data
(Ix{yl)
read pulse CK
polarity inversion
register
data from .
shift register b Q F:;?;gr data
(Px[y1)
write polarity
CK
pulse 002aab493
On power-up or RESET, all registers return to default values.
Figure 2. Simplified schematic of 100_0 to 104_7
6 [El % {5 B
6.1 [l &
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NXP Semiconductors

PCA9505 9506

40-bit I1>C-bus 1/0 port with RESET, OE and INT

Ao[BoJoE
A9z

& 3. TSSOP56 {15 B

V gl

V &L

V gy

PCA9505DGG
PCA9506DGG

EEEE@EEEEEEEEEHE@E@HEHEH@H@HEHEHEHHH@H|@" oo|| \n" m" 01|| -l>||w|| r\)||—n|

SDAJ6 [
SCLB5|INT

100_o[54]i04_7
100_1[3i04_6
100_2[2104_5
% DE gl B
100_30]l04_4
100_4fd]l04_3
100_54g]lo4_2
100_6f47]104_1
w7 felV L
100_7fag104_o
101_op4]i03_7
101_1@3)03_6
101_2j42]i03_5
101_3fa1]l03_4
101_4fadi03_3
PR D
101_spgl03_2
101_6[37]103_1
|o1_|03_o
102_ogi02_7
FDE g B
102_1B302_6
102_2f2102_5
102_3[37]102_4

002aab491
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NXP Semiconductors PCA9505_9506

40-bit I1>C-bus 1/0 port with RESET, OE and INT

YU TS« % MY LT
terminal 1 8v882833H[z338 238
index area - E—— E—— -
ElEIBIBISBIEISISISICISISIS
100_4 | 1) (@2] 1043
100_5 [ 2) @1] 1042
100_6 [ 3) (0] 104_1
vesD ) @] voo
100_7 [5) (@8] 104 0
101.0[6) @7] 103 7
o1t 17 PCA9506BS (3] 1036
0128 (@5 103 5
01.3[9) (4] 103 4
101_4 [10) (33] 1033
Voo [1D @2] vss
101_5 [12) @1] 103 2
101_6 [13) (0] 103_1
1017 [14) (9] 103 0
FEAECELRERRRREREE
o 0 - M QO w < wv o 0w M~
a| kY a| g S| 2z 2B a| a| S| 38 a| 002aab075
Transparent top view
Figure 4. Pin configuration for HVQFN56

6.2 5| iR
% 3. HlEHEIR

Paa gt Bt ik
TSSOP56 HVQFN56

SDA 1 50 I/0 AT EIE £

SCL 2 51 £1d HRAT I B2

I00_ 0#/100_7 |3, 4, 5, 7, 52, 53, 54, I/O LPANE TN
8, 9, 56, 1,
10, 12 2, 3,5

I01_0%101_7 13, 14, 15, 6. 7. 8. 9. o] A NS 1
16, 10. 12,
17, 19, 20, 13, 14
21

102 0%]102_7 |22, 24, 25, 15, 17, 18, I/0 BN EE 2
26, 19,
31, 32, 33, 24, 25, 26, 28
35

I03_ 0%/103_7 |36, 37, 38, 29, 30, 31, 33, I/0 BN EE 3
40, 34, 35, 36, 37
41, 42, 43.
44

104 07104 7 |45, 47, 48, 38, 40, 41, I/0 N E 4
49, 42,
50, 52, 53, 43. 45, 46. 47
54
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NXP Semiconductors PCA9505_9506

40-bit I1>C-bus 1/0 port with RESET, OE and INT

V g A 6, 11, 23, 4, 16, 27, FHLJR LY L R
34, 32, 44,
39, 51 55[1]
V %)L 18, 46 11, 39 LR YR L
A0 27 20 ® Hihk# N 0
A1 28 21 B bk 1
A2 29 22 & bk 2
R 3. HlEHR. 22
AT HEF RAY iR
TSSOP56 HVQFN56
OE 30 23 * ESl T =L PN
INT 55 48 FREO | EBE A W
kS 56 49 * JEBR LOW E B #Hi A\

[11  HVQFNS56 SR N ISR BT V gy ny AT FBRER (A 003 V gy e BHMIASUE BB ORI T, DB % IE
WIBAT. AT R RURBRZERE, T B TR LA R A AR AR R R B L, IR AT & A A A S AR r i
B, PR FL S BEYY N TS ) E R LB AR

7 ThegstiR

3K 1 fE 2100 0 F) 104 7",

7.1 WA bR

R START 54, ka8 06 JUk 36 H IEAE U 1] 1) H A e ikt DA R & 4B P AT R 454

($2E5 ). PCA9505/06 [l B r7EE 5. Hprdthhl 5180 A2, A1 Al A0 %4 8 4> Hix
bk 1A, FTEERERV 4, (1) BV gupnz (00 AT HEHT, A2. A1 A0
SRR R R .

H brdtudik

ol1lolo]z|e|w|rw

I 5 bl
002Aab494

& 5. PCA9505/06 ikt

B PRGOS T EAT OB . M E N 1, R, TaEAE 0 ik
FEHNBE,
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NXP Semiconductors PCA9505_9506

40-bit I1>C-bus 1/0 port with RESET, OE and INT

1.2 T HH

TE BRI HN E bR +RIW £ 5, M 233415294 7] PCAQ505/06 ik — AN, %3 %
TRt A 2P

Zjy| - |D5| D4 |D3|D2|D1| D0

DESEE B P2E-P
t]ofojofojo]ol o] prms

T “EGBE- (e
P EVER 002227495

B 6. frdTFas

AR 6 A7 FHAEFREr, DAWE G U7 AN 29 A7 2 o ZF A7 A :

o IP: HAum 237 f7as (B ANTTA74s)

o OP: frHium D& f7es (5 NEfEE)

Pl: ttE %5 1478% (B AN aFfias)

IOC: /O L& A 78y (5 /N7 4%)

MSK: i Zifiay (5 N3 /74s)

WRBE T HMEERE (Al=1), W 3 NMgR/MNERNLEERS 5 Hahbis . X RvrH P %
JI T GmFE AN B L 5 AN T A7 AR T

WS N 5 NFEAEE, JEH AI=1, kAR e mdebsE s . &Y
fIarfEsempkat, Kk GESME 4.

s | s AR ERTERR (Al=0), WTESIES NEWE 5, 3 M/ NE A2,
EEHCEEEAR], RSB R A A . RS ANEAED, BRI ES NF—4
TALBRAT .

BB 5 MNE/NE LRI 2 a7 22 T g ) 25 N RUVHER 4 2 F .. A
57 [l B B A 78 S A A AR DLER 1508 2 () A Th g . JTHLIN, 577 2 ERA A 0x80,
Al L% E B 1, A% 7 A% E NiZEE 0.

EH A NE{EH, PCA9505/06 Kiifiih & i%kF] OPx. PIx. IOCx fl MSKx ZifE el 7Y, {H
ANEHNRILE] IPX FFAA BRI, BUONIX R N2 A7 4% .

7.3 M E X

R4, EMHE

FEA# D5 D4 |D3 |D2 (D1 D0 |fR& B L p

S wavP

PN e

00 0 0 0 0 0 0 IPO Rk I DA AERRAT O
01 0 0 0 0 0 1 IP1 Rk F NI 2 A7 A ERAT 1
02 0 0 0 0 1 0 IP2 i BN 1 2547 B8 0 2
03 0 0 0 0 1 1 IP3 i NI 2517 3% 3
04 0 0 0 1 0 0 IP4 R T\ VA AR AR 4
05 0 0 0 1 0 1 — — TR B (ot SR A

nnnnnnnnnnn

Product data sheet

document is subject to-legal disclai ©NXP-B\. 2021 All-right:

Rev. 5 — 30 September 2021
8/33

NXP
www.soustar.com.cn 13632858587



NXP Semiconductors

PCA9505 9506

40-bit I1>C-bus 1/0 port with RESET, OE and INT

06 0 0 0 1 1 0 — — R B3 b SR

07 0 0 0 1 1 1 — — £ B8 A SR A5

i H i O SR

08 0 0 1 0 0 0 OPO g Mt DS A8 E 0

09 0 0 1 0 0 1 OP1 WAt B ] 2 A B 1

0A 0 0 1 0 1 0 OP2 S WA= i H i 27 A7 AR o 2

0B 0 0 1 0 1 1 OP3 W5 S O SRS E 3

ocC 0 0 1 1 0 0 OP4 Sodi=] S B AR E 4

0D 0 0 1 1 0 1 — — £ B8 A SR A5

0E 0 0 1 1 1 0 — — £ B AN S A

R4, FEMHE. 22
VESH# D5 D4 D3 D2 D1 |D0 |fz& 7 ik
(F75%D

OF 0 0 1 1 1 1 — — R B3 S ke

Wtk R ¥ H 18R

10 0 1 0 0 0 0 P10 B Wtk R 5 B A7 2R ARAT O

11 0 1 0 0 0 1 PI1 g W S5 B 2 A7 A AR AT 1

12 0 1 0 0 1 0 P12 W5 Wt R B A7 2RARAT 2

13 0 1 0 0 1 1 PI3 g Wt S e A A7 AR I 3

14 0 1 0 1 0 0 P14 /5 Wt S e TR AT ARARAT 4

15 0 1 0 1 0 1 — — PR B et kAl A

16 0 1 0 1 1 0 — — R B3 B ke 3

17 0 1 0 1 1 1 — — R B3 S Sk

/O B & &7 5%

18 0 1 1 0 0 0 PREE | E I/O ML B &7 f7- %2 O
20

19 0 1 1 0 0 1 EfrRE 5 I/O FL & 75 1735 & 1
21

1A 0 1 1 0 1 0 EFrRE |55 I/O ML & 7 7 43 4RAT 2
22

1B 0 1 1 0 1 1 PR S I/O Hit B F 1798 % 3
23

1C 0 1 1 1 0 0 brE WS I/O e B 4
24

1D 0 1 1 1 0 1 — — £ B8 A SR A5
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NXP Semiconductors

PCA9505 9506

40-bit I1>C-bus 1/0 port with RESET, OE and INT

1E 0 1 1 1 1 0 — — TR AR R A A

10 0 1 1 1 1 1 — — TR e kA
FERD 7 A AR

20 1 0 0 0 0 0 MSKO W 12 o T HRAT O
21 1 0 0 0 0 1 MSK1 W T L R T AR AT 1
22 1 0 0 0 1 0 MSK2 W 1 5 T A ARAT 2
23 1 0 0 0 1 1 MSK3 5 18 o T R AT 3
24 1 0 0 1 0 0 MSK4 ] P HRAT 4
25 1 0 0 1 0 1 — — PR B B R A8

26 1 0 0 1 1 0 — — TR B LR RAE A

27 1 0 0 1 1 1 — — TR AR kAL A

7.3.1 IPO ZI| IP4-f N\ ¥ I &5 8%

RIS R EATRME 1 i 51 I NS0, Tk s i 10 RiE wF
Ao € ORI o Q2R PLAF A7 a8 (AN Pxly]fr e BN 0, BUE WA PL &
frasH AR Py BEEOE 1, W EfE NI AT . 5K A 88 350 RUR
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PCA9505 9506

Product data sheet

Rev. 5 — 30 September 2021

NXP
www.soustar.com.cn 13632858587

10/33



NXP Semiconductors PCA9505_9506

40-bit 1>C-bus 1/O port with RESET, OE and INT

% 5. IP0 3| IP4-¥y N3 DS /Ea¢ (Huhk 00h 2] 04h) ALl &4 *ZCA EHX H15) 350

HIZ IR E -

G i EE53 e B i ik

00h IPO 70 10[7:0] FRER | XXXX XXXX* 5 A A2 284RAT 0
01 /N IP1 70 11[7:0] FRER | XXXX XXXX* | N S ] 2547 B 4RAT 1
02h IP2 7%0 12[7:0] FRER | XXXX XXXX* A3 O S AR 2
03h IP3 70 13[7:0] FRER O XXXX XXXX* | Nk ] 27 A7 58 3
04 /N IP4 730 14[7:0] &R XXXX XXXX* | A\ 1 25754 P8 4

e B A i A W LA S e i 11 51 BAIKE BROIRAS . 24 PR A7 48 TR PxIyIz i B ONIZ 4 1
W, SRR S S . 24 Pl ar A7 a1 (1 Pyl e B OviZ 4 O i, AR AR AN
mIEE

7.3.2 OPO0 3| OP4 - # i O & 758

IR AFA R T R 1O BC A7 A7 o i SON ST K 51 BV %t 2 AR KT o IX e 3r A7 A
WAL S SONSA SIS S0 o SO R, MIXEERr A7 85 BE U P 7 e 17 t Ry
i bl A sl e, A SEBRIN) 51 RAE

Ox[y] =0: 10x_y =0, W 10x_y & %t (10C FF74H 1 Cx[y] = 0).
Ox[y] =1: 10x_y =1, Wi IOx_y & L A%t (10C Zifr#8 1 Cx[y] = 0).

HA " RRRT S (03 4); “YERLSE (0F 7).
7 6. OPO0 2 OP4-#i i N2 7742 (Hudk 08h 3] 0Ch) ik &4: *Z0i 1.

{Ehk: Hhn b ik B & ik

08 /Nt OPO 730 00[7:0] R/W 0000 0000* B R 2 E AR E 0

09 /Nt OP1 730 01[7:0] R/W 0000 0000* i B AR E 1

OAh OoP2 730 02[7:0] R/W 0000 0000* B v O F AR E 2

0Bh OP3 750 03[7:0] R/W 0000 0000* B AT 3

0Ch OP4 750 04[7:0] RIW 0000 0000* B R AT S 4
7.3.3 P10 2| P14 - 1R % 3% o 748

XL A7 A FOVE ST B N\ i 1 27 A7 A RO AR Pk

Px[y] = 0: {5 BN (%0 NS 1 27 A7 RS BRI . Px[y] = 10 AH SR N3
A7 A B A S

Hr LR RAT S (03] 4); “yERMSE (03 7).
% 7. PIO B PUA-IR I 51788 (Huhk 10h B] 14h) ArdiiR &40 *EtiU 1E.

ik Rz EEEy PR B e Eii Py

10 /B P10 730 PO[7:0] R/W 0000 0000* W S e A7 4R AR AT O
PCA9505_9506 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2021. All rights reserved.
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NXP Semiconductors

PCA9505_9506

40-bit 1>C-bus 1/O port with RESET, OE and INT

IXLEFFAE AR E /O 51 .

Cx[y] = 0: AR A3 5] AL . Cxly]=1: AN
Ui 15| RSN o

HA TR IAT 5 (0 3 4); YRR FH (02 7).

8. 10C0 & 10C4-1/0 BL B 57748 (Huht 18h B 1Ch) iR &4 *EteAfH.

11 /N PI1 7% 0 P1[7:0] R/W 0000 0000* WA 2 Bt 2 A7 B ARAT 1
7. PI0 B PUA-TRMERE S (Hublk 10h B 14h) Atiib.. 20 U (.
fEhk E¥e FE S v B e 30
12 /MBS PI2 70 P2[7:0] R/W 0000 0000* etk o e 25 A7 A ARAT 2
13 /NB PI3 70 P3[7:0] R/W 0000 0000* WAtk S e 25 A7 4 B 3
14 /N Pl4 7% 0 P4[7:0] R/W 0000 0000* WA S B AE AR AT 4
7.3.4 10CO0 % 10C4 - I/0 FL B F17a

fEhk E¥ed HAF & BR {/INI=A i3

18 /N HprZE220 (730 CO[7:0] R/W 1111 1111* /0 e B #1745 0

19 /NS HprLe1 (750 C1[7:0] R/W 1111 1111* /0 e B 25 A7 2% 1

1Ah Epr &2 (750 C2[7:0] R/W 1111 1111* I/O BC B 77 A7 S HRAT 2

1Bh EPR#RZE23 (730 C3[7:0] R/W 1111 1111* /O it B 2717 58 7% 3

1Ch HPrfZx4 (730 C4[7:0] R/W 1111 1111* /0 W B M PE 4
7.3.5 MSKO 2| MSK4-#ERD H Wi 25 7725

BT ECE R L VO S AL, XA AF 8 FRl 1 . "X RRIRAT S (0 % 4);
YRS (0ET).

Mx[y] = 0: W5 10x_y & UK (EFREF ST Cxyl=1), W /O ffH-F

AR 7 A
Mx[y] = 1: W 10x_y & A% (I0C ZifEas ) Cxlyl=1), W% A3 F1 i 2 ) 5
A=A,

# 9. MSKO 2| MSKA-#E I & 7748 (Hbhk 20h 2| 24h) (L#R &4 *EldfE.

G HARR EE 53 e B HHE (i)

20 /N MSKO 750 MO[7:0] R/W 1111 111 115 R W R AT O

21 /N MSK1 70 M1[7:0] R/W 1111 1111 T P A MR AT 1

22 /N MSK2 750 M2[7:0] R/W 1111 11117 115 R W R AT 2

23 /M MSK3 750 M3[7:0] R/W 1111 11117 12 T AR AT 3

24 /N MSK4 730 M4[7:0] R/W 1111 1111* 1 T AR AT 4
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NXP Semiconductors PCA9505_9506

PCA9505_9506

40-bit 1>C-bus 1/O port with RESET, OE and INT

TAFHIEE

MIRBHT Vg, AEITHLEE (POR) # PCA9505/06 {7 7E L BIRZA, HFIV 4
WEIERV o BRI, BB ZIERAL, PCA9505/06 27 /728 M1k 2C MR SHLE Wi
RNERWCIRTE . MG, Vo MRS 0.2V LR A REE B # %o

75 HEBMA

B E A LA AR RESET 5] LOW 2/ t R5%E K w s PCA9505/06 27 £ 23 A1k 2C &
LORSHURG R ERAIRES, HE

HEMAER .

7.6 T HE (INT)

Hrp Ao G SRR, i 5] IR B v N B B R ISR BB RO, TR
AR LOW R IWrliad . i 1 51 BV AWK R 2GRS, b Weks e fs I sl A\ i
27 A7 A 4

vk AR GIAERE S i 1 AR A A IO N A ANILRC, K 170 WA S SO AT e
SRR R WT.

UG R B AR s b W AR e N RS AR PR i N\ i 11 A 2 4 RE TR B P I 2% F

URSR AN N A7 A7 A 1 R B BB N\ i 33 A7 2 AT SO IR, SR E S A B
RPNV R PANOE AN R 2 2i I R SR 811

A~ G5 100 5. 102_3 11037 [Ai HHeiRZS, WHNAEEEEL INREGO. INREG2 1
INREGS3 I A4 215 B A 7

7.7\ B A% (OE)

530 LOW Haith 5 F 51 B0 fe v R J5 T BREEALITAT /0. 24K LOW 253 32 il F OE 51
I, PrARCE Y VO #RIEHE AT, JFAERS B OP %3 47 & th g e A IZ R (K N T
S g0 ST OF SR, By ek th (1 1/0 #i2 3 ARZSH

Xf T 7 A A S LRI LED INERIO S AR, S5 mT T

JEILAE OE 51 R F &4l PWM 15 5ok 72 . LED n DA A 4t i 0 2547 5% N B
AT LUMEFH PWM {2 58S

[Hlit, O HYit JH%6 b 2 b ok thl 22 s

7.8 SERHEA

PCA9505/06 5¢ 4= 1 7€ F T 1T | K SEI 4l AR IR P e, FRUR 3 VIR, 9BRAPIRZS
HUAT 50 ns WE A g s As o B FERZE SN, BB AU R FE BT T AL 3
RZS IR B AE T WL AL (R0 A ) B T BEOIRAS AT Lk 2 Bk % b R A 2
e
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NXP Semiconductors PCA9505_9506

40-bit 1>C-bus 1/O port with RESET, OE and INT

FRABRSHIE R 2044 200 START &2 RIASWRL, 50 ns K75 S8 A K i I8 P T [ 45
A%, PCA9505/06 ANax 12k b HIimshEidl, W& AR 245K 5l 5 80416 F 288U
KR &0, amage 3|4 7E B2k ERIBE%

7.9 Rl
2 1.5, PCA9505/06 HE AFHIARAS 2C-bus [ E . AL HLIE AL T 1uA CHAED,

8 | HIHFMA 2C-bus

1 2C BT AR IC B HZ AR 2 261815 . X &L R ATHIEZ (SDA) Al
BATIANER (SCL). MBI a5 A%t ZU, W9 2R 2R R AR 06 ZE X 4o v PH D 12 31 11 P
e RABEEATR, 4688 sh Bk 4.

8.1 frfsi

FEREANI B K b ST A — Bt A2 . SDA 2 b B8040 0 BT I kv £ v JL U0 PA) £ R A
€, NI Bl 2R R R R vz (5 5 (7D

oy [ ) AN
DESIE | HBGE
DEBVED  BED w07

3

B 7. friss

8.1.1 J3zhA{E k&4

AN, R A A R E R . I b e I O 2 1 s B U e S
STARTART 444 (S). Mt efmnt, FIELHRE ST E X STOP &4 (P) (JL
B 8.

& 8. START il STOP £&/FHiE X

8.2 R4NE

ARG B B B R R AT A R R AR PR S I B R AR, R g
PR B2 H AR (LEL9).
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PCA9505_9506

40-bit 1>C-bus 1/O port with RESET, OE and INT

SDA
= l l l l l
S
002 % /1966
K9. RGRE
8.3 &I\

MRS 5 BIF WA 1) START A1 STOP A1 2 8] 4% i 1) K8 7 1 A 52 PRl J\ A2 ) 434>
TR IR IAL . BIARLRE ORS 8 E A SC 2 R R KT, w ki, f2i 88 2 2R ik
CIPNLNGEP ST R QL R

T AL H ARSI A AE RN 79 SR A R A . SO, 3R SR JE RO B AR K
S B REAS AT R AR BN o RN B CE RN Bk Y1), T2k 2 1 R
SDA £k, LA SDA LAERA A It bk of ) vt J) S N ARG SE A s 20178 8 1 B AT DR BRI
[l .

PR AR RS L AR R R e R M BR A AR 5, A EAECIT R AR 51 B
AN FEIXRMEOL T, BN b U T HR 4 HIGH, DU 23 fE 98 42 il STOP 2%

oo
o
e \ | X 7
i R : : / X X:
|| Fik \
L T . T
B | \/—/
[ Kk
kEpBscL ] 2 M\_
L] i .
PR SAH]
PROGL 002 /%987
B 10. £F | HHA ’C-bus

8.4 ARXEXRH

B S 7w faL i 2] PCA9505/06 #i 7y (UL 11, & 12, FE13). A GE
Hy A =35 A 5 M. PCA9505/06 27 {7 S e (LEL 14).
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PCA9505_9506

40-bit I°C-bus I/0 port with RESET, OE and INT

target address command register

STOP
condition

T T T T 1T
SDA|SIOI1I0|0|A2|A1|A0|0|A|1 000100 O|AIDATABANKO |A|DATABANK1 IAIDATABANKZ |A|DATABANK3 |A|DATABANK4 IAIPl
IR T T T T T 1
t 4t

output bank

START condition RIW Al=1 register bank 0 ack ack

a

a

ckr
i I
acknowledge is selected from target from target

from target acknowledge
from target

write to port

ckr
from target

ckr
from target

acki g
from target

data valid
data out from port bank 0

X

data valid
bank 1

X

data valid
bank 2

X

data valid
bank 3

data valid
bank 4

—tyQ)
OE is LOW to observe a change in the outputs.
If more than 5 bytes are written, previous data are overwritten.
Figure 11. Write to the 5 output ports

002aab496

target address

T T T 17T
SDAIS|0|1IOIOIAZIA1IAOIOIAIAI 0 0 0 1D2D1 DOIAl DATA BANK X IAIPI
I T T T T )
t t t 4

START condition RW
acknowledge from target
from target

write to port

acki
from target condition

data out from port

data X
valid

OE is LOW to observe a change in the outputs.

Two, three, or four adjacent banks can be programmed by using the Auto-Increment feature (Al = 1) and change at the corresponding output port becomes effective at each

acknowledge.
Figure 12. Write to a specific output port

@

002aab497
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PCA9505_9506

40 fif 123% RESET. OE R INT ) C M£; /0 3% 0

D[5:0] = 010000 #  gpa

MEBE
DI5:0] = 01

D[5:0] = 10 0000 #&

EI R I
S FH k77 S RT BA

TR AE A TR BN B SR — N L IR R AR A28
E13. A0 RE. MM REREH T TR

wlo[1]o]o]az|at|aofo]= 3| ¥ 0 | g 1 | w2 5| s 3 LR B P
I &) 1 I 1 I 1 1
7 7|1 | 0 |ps|p4[p3fp2fp1fog| ¥ 7 7 7 7 7
1 i 5 1 i 1 5 it
] ft ] ] ft ] i ]
£ % % % % % %) %
N = . 7 . 7 7 .
H 4 5 A 4 0 A A
A ¥ 7 7 # ¥ # #
L] #H L £} i E #
ER O o L KA KN KB BEROTA - A bs G N BB H b
e 2 SRR O Rk L
! byt t IRk
FEE0 RW | Al=1 1000 il T i 7 77 B4 L O
S & B L B2 A7 A R O 002aab498
r BH.
4t/ F 5 M7, D5, D4, D3. D2. D1. DO f&Hg5s— N E 4RI 27 5
WRE N 5 AT, M2 BB i RN B AT A SR BN B8 — A F UL BB A3, BB N MR S & AE A TR 2 B 3 — AN AR 1 S % rEgister FIEE N AMHERS
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repeated START condition At this moment controll itter b control iver,
target address command register target address and target iver b target: nitter.
T T T T T T
SDA|S|O |1 |0|0 |A2|A1 IAO|0|A|1 0 D5D4 D3 D2 D1 DO|A|SrI0|1 |0|0|A2|A1 |A0|1 |A ® e (cont.)
PR R N
! " i I
START condition RW Al=1 acknowledge from target R/W  acknowledge from target
acknowledge D[5:0] = 00 0000 for Input Port register bank 0
from target DI[5:0] = 00 1000 for Output Port register bank 0
D[5:0] = 01 0000 for Polarity Inversion register bank 0
D[5:0] = 01 1000 for Configuration register bank 0
D[5:0] = 10 0000 for Mask Interrupt register bank 0
acknowledge from controller
data from register 1 data from register l data from register
T T T T T T T T T T T T T T T T T
LR} DATA |A| DATA |A|--o s DATA |A|P|
PR T S T T T PR T S Y T 1 PR T T T T 1
R
R ] 2R A A Pl g AR IA
B AT BT B — A1 B 1k
1 D[5:0]fi & 11 25 4785 R 002aab499

LR AL= 0, JUFESEA 751 i3 O (7 () 47 2% -

WHE A =1, WAFFEEEG RSB . MU — AN AR, TR BRI — AT (RHE L 7.2 1.
HA LA O HRMN I EE — DSOS, INTES 4280 Hlin, 241024 M 104_7 FIREE, HREhH N DS Em iR BUEsIn, A IPO JFE4, INT 7EAL R B
Er IP4 B HL AN AE IP2 B80S ).
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NXP Semiconductors

PCA9505_9506

40-bit 1>C-bus 1/O port with RESET, OE and INT

AP ¥ B 4350 A By
V 4L LR -0.5 +6 \%
Vg CPANGENES Vg pz- 0.5 5.5 \Y
o LG R — +20 ik
VIO (| AE (ARSI R Vg - 05 |55 v
V<||/go ) S 100_n L FyH A i HLT V gz pz- 0.5 5.5 v

n

PCA9505_9506
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NXP Semiconductors PCA9505_9506

40-bit 1>C-bus 1/O port with RESET, OE and INT

o /O 51 I L fryfn Hi s i -20 +50 5
(1/on)
1oL (IEN — 500 i)
Bavpen | MU BT — 1100 i)
ftT—_’
9 MHERFEIHER
5V
Vbb
1.6 kO f]m ko ﬂ []]2 kQ [I] SUB-SYSTEM 1
11KQ 11k (e.g., temp sensor)
Voo (optional) (optional) VoD
Ay INT
CONTROLLER PCA9505/08
SCL|[— ScL 100_0
SUB-SYSTEM 2
SDA . 100_1 (e.g., counter)
RESET »|RESET
R — 100_2 RESET
iN INT
OE OFE 100_3
A
GND 100 4 | controlled
- ENABLE A
> switch
100_5 \ (e.g., CBT device)
B
101_0
. SUB-SYSTEM 3
103_7 (e.g., alarm system)
A2 ALARM
Af IOiI_O .
AQ 104_7 L " vy
Vss
ps U
ALPHA NUMERIC
KEYPAD 24 LED MATRIX
002aab500
Device address configured as 0100 000X for this example.
100_0, 100_2, 100_3, I01_0 to 103_7 are configured as outputs.
100_1, 100_4, 104_0 to 104_7 configured as inputs.
Figure 15. Typical application
10 FRHME
*10. [RHIME
RN RAHEH 74 (IEC 60134,
#10. fRHIME.. 24
RN RABE(H 7% (IEC 60134).
¥ ¥ B 35k Znk X4
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PCA9505_9506

40-bit 1>C-bus 1/O port with RESET, OE and INT

Pl | MAEHRE — 500 IR LR
1k
TR Tstg | fEAFIRE -65 +150 °C
FERET et | REEIRSE BN -40 +85 °C
FRT g | GRS EAL Y — 125 °C
A7 BE
itk — 150 °C
/4
11 BASRHE
£ 1. BESRE
V=23V E55V: Vypwnz=0V;: T zp=-40°C £+85°C: BIEHHH .
R E =8 BR P e it Ewili | BAL
LR
V %L FHL YR HA 2.3 — 55 \Y;
T PR FLR Y[R PCA9506; iz
*ﬁﬁ, %ﬁ%@, fs(;|_= 400
Tk
V=23V — 56 95 e
Vit)L= 3.3V — 98 150 ﬁ%ﬂ[ﬂf
V=55V — 225 300 i
Y[R PCA9505; iz4T
*ﬁﬁ, %ﬁ%@, fs(;|_= 400
Tk
V/[()L= 23V —_— 1 15 ﬁ%
V=55V — 2.7 35 i}
:]:ji stbH %ﬁf%*ﬂ EE/lﬁ %ﬁ%@, fsc|_= 0 kHz; 1/O
=HIN: V=V
V=23V — 0.15 11 R
V=33V — 0.25 12 R
V=55V — 0.75 15.5 aIa
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PCA9505_9506

40-bit 1>C-bus 1/O port with RESET, OE and INT

3 stbL R HEL PR ML BRI X fR PCA9505
V L= 23V —_— 0.97 2 ﬁ%
V=33V — 1.3 3 o
V=55V — 2.2 5 ik
V R FEHLE AL RN TnEs V=V Vg — 1.70 2.0 Y
B L
WA SCL: A/t SDA
Vo | IRHECFRIA RS -0.5 — +0.3V, |V
JL
ViH LN VNCEVES 0.7V 4y |— 5.5 %
1. BB 24
V=23V E55V; Vyppnz=0V; T 44=-40°C £+85°C; FIEHHHY.
PR 5 B ok i PR L X DA
oL I HE T L LR Vo=0.4V 20 — — i}
e ] IR L V#=V @)L=V gk PFE -1 — +1 163y
FRCyqp BN V=V g TE — 5 10 pF
I/0s
Vg | IRESPHRIN R -0.5 — +0.8 \Y;
VIH o FCSPH N LR 2 — 55 \Y
oL % L SPo H FRLR Vo=0.5V
V L= 23V 10 — — ﬁ%
V=30V 12 — — i}
V L= 45V 15 — — QQ,
FoL e | MR IR Vor=05V; V=45V — — 0.6 o
e = f}
2R
-4
Fh
Vg i FEL T A H EL R = -10 mA
\% L= 2.3V 1.6 — —_— V
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PCA9505_9506

40-bit 1>C-bus 1/O port with RESET, OE and INT

Vv 7 )L= 3.0V 2.3 — —_— V

\Y L= 45V 4.0 —_— — V
F LIH e K N FE R Vip=36V; V=V -1 - +1 eI
oo A H TS AN MEJRS L IR V) =55V; Vg=Vyu

DL

X BR PCA9506 -1 — +1 1y

X KR PCA9505 -100 — +1 154
FECy  HNEE — 6 7 pF
FhEC g KA — 6 7 pF
[¢]
FINTINT
F oL I HL 4 H HL IR Vo=0.4V 6 — — i}
Fow 1R 7P 4 H R -1 — +1 R
TR C oy FTHHHE — 3.0 S pF
[¢]
# A\ RESET flOE
Vo | 1R ESPHN LR 05 _ +0.8 v
ViH L (TNEY S 2 — 5.5 Y
K LR FL IR -1 — +1 el
FRECy  WANHEAE — 3.0 5 pF
B AO. A1, A2
Vg | IRHETRIA L -0.5 — +0.3V 4, |V

L

ViH [T (TN EY A S 0.7V 4y |— 5.5 v
®n IR FL IR -1 — +1 TR
FRCx  WAHEE — 35 5 pF
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PCA9505_9506

40-bit 1°C-bus 1/0 port with RESET, OE and INT

[11  Vpp must be lowered to 0.2 V in order to reset part.

12 Dynamic characteristics

Table 12. Dynamic characteristics

Symbol |Parameter Conditions Standard Fast mode IC-bus | Unit
mode I°C-bus
Min Max Min Max
fscL SCL clock frequency o 100 0 400 |kHz
tsur bus free time between a STOP and 4.7 - 1.3 - us
START condition
tHD:STA hold time (repeated) START 4.0 - 0.6 - us
condition
tsu:sTA set-up time for a repeated START 4.7 - 0.6 - us
condition
tsu:sTo set-up time for STOP condition 4.0 - 0.6 - us
tHD.DAT data hold time 0 - 0 - ns
tyoack | data valid acknowledge time!? 0.1 3.45 0.1 09 |us
tyopar | data valid time!®! 0.1 3.45 0.1 09 |us
tsu:DAT data set-up time 250 - 100 - ns
tLow LOW period of the SCL clock 4.7 - 1.3 - us
tHiGH HIGH period of the SCL clock 4.0 - 0.6 - us
te fall time of both SDA and SCL O 300 | 20+0.1C,® | 300 |ns
signals
t rise time of both SDA and SCL O 1000 | 20+0.1C," | 300 |ns
signals
tsp pulse width of spikes that must be 1 - 50 - 50 ns
suppressed by the input filter
Port timing
ten enable time output - 80 - 80 ns
tais disable time output - 40 - 40 ns
tv) data output valid time - 250 - 250 |ns
tsup) data input set-up time 100 - 100 - ns
thp) data input hold time 0.5 - 0.5 - us
Interrupt timing
tyunt Ny | valid time on pin INT_N - 4 - 4 us
trstgnT Ny | reset time on pin INT_N - 4 - 4 us
Reset
tw(rst) reset pulse width 4 - 4 - ns
trec(rst) reset recovery time 0 - 0 - ns
trst reset time 100 - 100 - ns
PCA9505_9506 Al information provided in this document is subject to legal disclaimers. © NXP B.V. 2021. Al rights reserved.
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(11
[2]
[3]
[4]
(5]

[6]
[71

40-bit 1°C-bus 1/0 port with RESET, OE and INT

Minimum SCL clock frequency is limited by the bus time-out feature, which resets the serial bus interface if either SDA or SCL is held LOW for a minimum
of 25 ms. Disable bus time-out feature for DC operation.

tvp;ack = time for Acknowledgement signal from SCL LOW to SDA (out) LOW.

typ;paT = Minimum time for SDA data out to be valid following SCL LOW.

A controller device must internally provide a hold time of at least 300 ns for the SDA signal (refer to the V,_ of the SCL signal) in order to bridge the
undefined region SCL's falling edge.

The maximum t; for the SDA and SCL bus lines is specified at 300 ns. The maximum fall time for the SDA output stage t; is specified at 250 ns. This
allows series protection resistors to be connected between the SDA and the SCL pins and the SDA/SCL bus lines without exceeding the maximum
specified t;.

Cy, = total capacitance of one bus line in pF.

Input filters on the SDA and SCL inputs suppress noise spikes less than 50 ns.

1 r— 1 r—
| I / \/ \[— "7 T\ | | /T,
soAl 1 1\ / )§ [ 1\l |
I H | [ \ | A
| ~ttaur | =t It | |
L1 e tow ] |
T\ — [~ [T] [T]
scL| | [ ] )V ] L] | L] |
L] / 1] I
[ [ . ]| t . ]|
- HD;STA = — SU;STA SU;STO
!_EJ !_§J| tHD;DAT tHIGH tsu;DAT T&Jl TEJ
002aaa986
Figure 16. Definition of timing on the I°C-bus
START bit 7 , . STOP
protocol condition MSB ?:66) (g/tv_(\)/) acknc()x)ledge condition
(S) (A7) (P)
tsu;sTA ttow tHIGH
_\\ /‘ \ }l 0.7 x Vpp
N —\ / \ / 0.3 % Vpp
— A\ \ /—0.7 x Vpp
\ / / —0.3xVpp
tHD;STA tSUDAT  tHD;DAT tvD;DAT tvpack  tsuisTo
002aab175
Rise and fall times refer to V,_and V.
Figure 17. I*C-bus timing diagram
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40-bit 1°C-bus 1/0 port with RESET, OE and INT

START ACK or read cycle

A A

trst

RESET 50 % 50 % 50 %
trec(rst)
tw(rst) -
trst
10x_y ’ 0%
= ’ / output off

002aac018

Figure 18. Reset timing

13 Test information

— 2Vpp
— open
— Vss
PULSE
GENERATOR
500 Q
002aac019

R_ = load resistance
C_ = load capacitance includes jig and probe capacitance
Rt = termination resistance should be equal to the output impedance Z, of the pulse generators.

Figure 19. Test circuitry for switching times
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NXP Semiconductors
40-bit IZC-bus /0 port with RESET, OE and INT

14 Package outline

TSSOP56: plastic thin shrink small outline package; 56 leads; body width 6.1 mm SOT364-1
D E —{A]
—— .X
13 = ‘ == h .
- ! 1 il \
|
CLJ\ } ) /
y T
(O] ‘ He =[v@[A]
»\ -— 7
LA A A AR EAAEER*
|
| [ I W
Az A
1 -" R W) |
pin 1 index ! *
Y f e
o e
! f—— | —»]
JHHHHHHHHHH.WHHHHHHMHHHHH "
L pr
0 25 5 mm
T |
scale
DIMENSIONS (mm are the original dimensions).
A
UNIT |~ | A1 | Az | A3 | by c pM | E@ | e He L Lp Q v w y z 0
0.15 | 1.05 0.28 0.2 141 6.2 8.3 0.8 0.50 0.5 8°
mm 12 005 | 085 | 2% | 047 | 01 | 139 | 60 | %% | 79 | 1 | 04 |035| 0% 008 01 oy | g
Notes
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
2. Plastic interlead protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
ISSUE DATE
VERSION IEC JEDEC JEITA PROJECTION
SOT364-1 MO-153 = @ 0939_022_21 A
Figure 20. Package outline SOT364-1 (TSSOP56)
© NXP B.V. 2021. All rights reserved.
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40-bit 1°C-bus 1/0 port with RESET, OE and INT

HVQFNS56: plastic thermal enhanced very thin quad flat package; no leads;

56 terminals; body 8 x 8 x 0.85 mm SOT684-1
x : 2l
|
|
|
terminal 1 +—
index area ‘ A
! E A1
. 1 | 4 !
| 4 4
|
|
|
|
T
v [e] = <[] be|~BvOC[AlE] [Zbich
15 ‘ ‘ ‘ ‘ 28 [${wM[C
L ERURURURVAVAVRURVEVRVRVRORY)
Fas T TTUOTY s
- (e
| g [
= | g
] | {j
- ‘ d i
- =
E,h &—-—"1-—-——"—-——}——F—+ e —
h =) ] [ *
= | =
) ‘ [an
- ‘ (e
‘ (e
) I d /
1D ‘ S ) l
. ANANAANANNNANAN \
terminal 1 56 T _
index area 43
Dp,
0 25 5 mm
L Lo L
scale
DIMENSIONS (mm are the original dimensions)
A
UNIT| | A1 | b | ¢ [ DD | Dy | EM | En | e | e | e2| L v owl| vy| wn
0.05 | 0.30 8.1 445 | 8.1 4.45 0.5
o1 o00 | 018 | %2 | 79 | 415 79 | 415 | 0% | ©°| 85| g3 | 011005005 01

Note
1. Plastic or metal protrusions of 0.075 mm maximum per side are not included.

OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDEC JEITA PROJECTION

SOT684-1 .- MO-220 --- = @ P

ISSUE DATE

Figure 21. Package outline SOT684-1 (HVQFN56)
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40-bit 1>C-bus 1/0O port with RESET, OE and INT
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16.4

PCA9505_9506

40-bit 1>C-bus 1/0O port with RESET, OE and INT
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40-bit 1>C-bus 1/0O port with RESET, OE and INT

temperature

maximum peak temperature

= MSL limit, damage level

minimum peak temperature
= minimum soldering temperature

peak
temperature

MSL: Moisture Sensitivity Level
Figure 22. Temperature profiles for large and small components
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40-bit 1>C-bus 1/0O port with RESET, OE and INT
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40-bit 1>C-bus 1/0O port with RESET, OE and INT
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