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Foah st ’ 2.7V 8 19
1.95V 5 1
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fscL = OkHz , JTEfi# , -40°C 2.7V 06 1.8
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I AL 3.6V 5.0
lec A LR focy = OKHz | oAk, -40°C 27V 20 pA
ERIRTEN ST i >0
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L 3.6V 0.9 4
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Vi=GND , Io =0, /0 = 4 S 26
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TE B AR R R T HO OB AT IRV B A AR (AR S A T )

2% Wik Vee aive TR paw| we
SDA Vio = Vg 5 GND 1.65V % 5.5V 3 95

Co Al , ‘ pF
P Vio = Vg Bt GND 1.65V % 5.5V 37 95

(1) P R EERRFR IR (1.8 2.5, 3.3 805V Ve ) H Ta = 25°C 44 Fillfg.
(2) A N0 LAMNIMBIRGI AR 25mA , B4\ ( PO7 - POO il P17 - P10 ) AZIRH1 A 5RK HIT 100mA |, $$1F 5 B8 200mA.,

(3)  ATE 1O uig S R AR I E 160mA BAPY ( PO7 - POO 24 80mA , P17 - P10 25 80mA ) .

5.6 12C O FPER
FERRBL EARIE R F 10 TARIR S A (RS a3 ) (20 [e-2)

BME A B4
12C Bk — i
fsal 12C 1A 100| kHz
tsch 12C B 4pb 7y ¥ B 1) 4 us
tea 12C Gt 1 ) 47 us
tsp 12C 2 i) 50| ns
tsas [2C Hp AT H4 15 L 1) 250 ns
tsdn 12C ER AT HE AR 1) 0 ns
ticr 12C @ N\ b TR A] 1000 ns
tict 12C %\ R B[] 300 ns
toct 12C % Hi R B#RA] 10pF # 400pF %k 300 ns
tour 15 IEFI)E Bh 2 [ 12C 2845 PRI ] 4.7 us
tsts 1°C A EE e &R E 4.7 us
tstn 12C J& 3h 5L E 5 sh & H R Rr 4 us
tps  PCHILAMRE 4 us
tvddata) A ACEHRE A TE] SCL ik F°F 3] SDA %ith 2L 3.45 us
by ACK F P RO N TR SOA (A ) f vl 345 s
Co 12C 2 A fik 400| pF
12C B4k — PUEMR
fsal 12C B 0 400| kHz
tsch [2C bt o e FL T i i 0.6 us
tsal [2C I {15 LS ) 1.3 us
tsp 12C JUet i) 50 ns
tsas 12C A7 5047 15 B I ] 100 ns
tsan 12C B3 4T H (R I i) 0 ns
ticr 12C # A\ LTt A] 20 300 ns
- I2C 4\ F W ] 20 g_’g\% 300| ns
tor 12G it R I o) 10pF % 400pF 4% 20 % évg\% 300| s
tour FZIERRE B2 [ 12C 52825 bR s 18] 1.3 us
tess 2C J BB A 0.6 us

XXRIR
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5.6 I°C O FER (4:)

PR AR XA T B ARG A NS (BRIES AU ) (25 K 6-2)

®/ME BAME| HAL
tsth 12C )& 3188 E 5 8 sh & R 0.6 us
tsps 12C IR 4 1 0.6 us
taata)y 3 RCELAR A () SCL ik H°F 3] SDA %ith & 4L 0.9 us
tudack)  ACK Z& A R 7] i\ACiC{i j.ff HF 5 SDA (4t ) 1R 09| us
Cp 12C MM fEk 400| pF
5.7 FF ot
10 H AR KA & AR R A, CL < 100pF ( BRIESF UM ) (ESH K 6-2 #1 K 6-3)
M =
tiv Fp A A 1) P 511 INT 4 us
tir o 7 55 A7 ZE HsF I ) SCL INT 4 us
tpv WHEEEA R 4 Vee =2.3V-5.5V i} . 200 ns
SCL P

B AL 24 Ve = 1.65V-2.3V I 300 ns
tos A N B3 % I 1] P it 11 SCL 150 ns
ton LpN e/ US s N ) P i SCL 1 us
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5.8 fuAlkHt
Ta=25°C (RAERA UM )
40 2.2
— Vcc=1.65V — Vecc=3.3V — - Vce =5.5V — Vec=165V — Vec=3.3V —~- Vcc =5.5V
36— — Vec=18V — Vec=36V 2] — Vec=18V — Vec=36V ]
32 || Vec=25V —— Vec=5V 1.8 Vec=25V —— Vec=5V ||
< <
] e 216 B
§24 T — — e §1_4,--':::\~ — - — — .
8 [ —_— e — _ ] (3 | — - — e - — e —
= 20 = 1.2
S 16 g 1
a @A | ——1 — [ —|
'8 12 8 0.8
- 8 ~ 06} ———— -
4 0.4 ——
0 0.2
-40 -15 10 35 60 85 -40 -15 10 35 60 85
Ta - Temperature (°C) Ta - Temperature (°C)
B 5-1. AREEBEE (Veo) T RIFRR SEERKRR B 5-2. ARBIFERE (Vo) FAHLAEIR R SEERIKRR
30 30
— -40°C — -40°C
— 25°C — 25°C —
25 85°C // 25 85°C — —
<3 // - ‘ ‘ - ///
= 20 - E 20| Vec=165V ]
g 5 ///
=1 =
Q15 3 15 v -
D 10 .10
5 : 5 /.
— /
/
0 0
15 2 2.5 3 3.5 4 45 5 5.5 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
Ve - Supply Voltage (V) VoL - Output Low Voltage (V)
B 5-3. ARIRE (Ta) T RIRERS BIFEEEEKRR B 5-4. Ve = 1.65V B , ARIRE (Ta) T /0 E R SHH K HEE
AR AR
35 60
— -40°C — -40°C
s0| — 25°C | | — 2C
- . | 85‘ C P // - j 85‘ C //
E Veg=1.8V L E 40fVec=25V el
g T £ AT A
g 20 g g LT
s A 5 30 /
o L~ o 7
< 15 o 5 o
P // D 5 1
81 VZ 3 /4
5 // 10 ///
0 / 0 //‘
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
VoL - Output Low Voltage (V) VoL - Output Low Voltage (V)
& 5-5. Vge = 1.8V B , RENRE (Ta) FH VO EHRSHHIKHEE | B 5-6. Voc = 2.5V B , REEE (Ta) T /O ¥ Bl 5% MR iE
S EiESA
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5.8 HLAVRRE: (22)

Ta=25°C ( FRAESE B )
70 80
— _40°C — -40°C v
60| — 25°C 70| — 25°C ///
85°C 85°C
= T T —= 60 T T A
z T A z v -
E 0 ye=33v E = 7
= cc =3. / L1 = 50 Vec=5V 4/
é 40 // ~ é //
3 v L~ 3 40
£ 30 /? £ 7
@ % 30 .
= 20 // Y /
Ke) K] //
0 /// | 2
oL | oL |
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

VoL - Output Low Voltage (V)
5-7. Ve = 3.3V i}, RS (Ta) THI VO ERFKSHHERE

VoL - Output Low Voltage (V)
5-8. Vcc = 5V B , AR (Ta) FHI VO ¥E s ¥l S5 % i 1A

VoL - Output Low Voltage (V)
& 5-9. Ve = 5.5V B}, RERE (Ta) FH /0 EEF SHHKEE

HRRR IRR
90 300
— -40°C — 18V,1mA — 33V,10mA
80| — 25°C 250 — 1.8V,10mA — 5V, 1 mA
85°C =~ 33V,1mA — 5V,10mA
. 70 — // %
<
E 60| Vec=55V — A T £ 200 — —
= [e]
S >
g 50 A / g //
150
O ]
= 40 /// 5 /_//
2 30 // % 100 I, T
' e
o bz 3
- 20 // o
A > 50
10 ~
/
0 “ ‘ 0
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 -40 -15 10 35 60 85

Ta - Temperature (°C)

B 5-10. R Ve il lop THI /0 fHE 5B RIE R

Vcc-Von - Output High Voltage (V)

B 5-11. Ve = 1.65V B , REEE (Ta) T /0 hr s St =l
ERBRR

B[S
20 25
— -40°C — -40°C
— 25°C T — 25°C T
. 85°C // ] 20 85°C
E 15 T T <E( T T LT //
= | Vec=165V //// z |vec-18v AT |
[0 [
£ // £ 15 AT 1A
© 10 © e L~
8 1 8 p P
g // g 10 7
(2] / n //
z s /A 5 “Z
/ /]
0 0
0 01 02 03 04 05 06 07 0 01 02 03 04 05 06 07

Vce-Von - Output High Voltage (V)

B 5-12. Ve = 1.8V BF , AENREE (Ta) T VO B HFf Sk R aE
BB
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5.8 HLAVRRE: (22)
Ta=25°C ( RIERE U )
40
— -40°C L1
35| — 25°C
85°C 1
T 30— ]
:g o5 Vgc=25V LT
[0]
2 L~
3 o9 A~
(0]
8 15 //
3 10 7
5 yZa
7
L4
0 01 02 03 04 05 06 07

Vee-Von - Output High Voltage (V)
Bl 5-13. Ve = 2.5V i, REEE (Ta) T8 /0 R S R HEE

60
— -40°C
50 — 25°C
85°C
E V, ‘ ?lSV //
<= 40| Vcc=9.
5 AT LA
5 AT AT
S 2 —
[$)
2 e
3 20 /'
T /
3 /4
10 //
L
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

Vce-Von - Output High Voltage (V)
Bl 5-14. Ve = 3.3V i}, REIEE (Ta) TH VO B SHHFE EE

Vce-Von - Output High Voltage (V)
B 5-15. Vcc = 5V B, REREEE (Ta) THI VO freaffi 5w E

HRRR F KRR
70 80
— -40°C // — -40°C
60| — 25°C e i 70 | — 25°C
85°C 85°0
E 50 — / 1 E 60 T A
= - I | - _
»g Vec=5V / / E 50 Vgc=55V L1
S 40 A S |
o // o 40 /
8 3 i 8 1
3 ¢ 3 30 e
o // L~ o A
; 20 Z T 20 %
10 ’/ 10 //
//\ pd
|
0 0
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

Vce-Von - Output High Voltage (V)
Kl 5-16. Ve = 5.5V i, AREIERE (Ta) THI VO hr R SHH R E/E

P M FRIR
400 18
— 1.65V,10mA — 5V, 10 mA — 165V — 3.3V

< 350 — 25V,10mA —— 55V, 10 mA — 18V — 5V
Z 3.6V, 10 mA 15 25V — 55V
Y —|
) 300
3 — g ”
> 3

250 2
=y Q
T | © 9
o 200 %
= /
3 s ° e
]
e /
> 100 8 ///

5 ——
0
-40 -15 10 35 60 85 -40 -15 10 35 60 85
Ta - Temperature (°C) Ta - Temperature (°C)
B 5-17. A Vce F Vee - Von BIESRERKXR & 5-18. 7R Vcoe F(Vi=Vee - 0.6V)Alcc SIREMKIRE
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SHNERFE
vl:l:
R . =1kQ
DUT SoA
C_=50pF

I (see Note A)

SDA LOAD CONFIGURATION

Stop Start |Address RIW Data Data Stop
Condition | Condition| Bit7 |Address| o, |[Address| .., ACK Bito7| eee Bit 0| Condition
(P) s) | mse) | Bite Bit1 | (ss) (A) (MSB) ise)| (p)

llm:l_h_.Il I‘_“_ lll'.h
! I ik = — 0.7 xVee
SCL : | 11 — — —  0.3xVg
| ‘I:r'_d I‘_ L‘_,_ | | | |_.'i |"_ tﬂd:atkl iﬂ-_ﬂ |+—
tnur'l“_’l : tier P I I t_p—bl [4— | tuddata) —'l . | |
|
wa SN /[ X |%5(: !
_|4_;| | i dh
L™ L Repeat
Start
gt:;:tr Condition Condition
Start
Condition
VOLTAGE WAVEFORMS

BYTE | DESCRIPTION
1 IC address
2,3 P-port data

A, C_ BEHIMICHBE.
B. FAWABHAG LT AR MtE : PRR < 10MHz , Zo = 50Q , t/t; < 30ns.
C. FHAEFTE SEMP ARG A T i h 23 4F .

Bl 6-1. 12C £ 0 5 R FL BRI FL IR B
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Vee

RL = 4.7 kQ

=

DUT

C =100 pF

I (see Note A)

Interrupt Load Configuration

SCL 123\ J4\ 5\ ye\ J7\ J8\ J \ )
Target Address : Data From Port : Data From Port :
1 1 1 1 1 1 1 [l 1 1 1 ] 1 1 1 [l
soa[s[1f1]1fof|macl1fa] , , Dalat, |, Ja] |, a4, | | [naef
T Start RIW (. ACK From :T ACK From NACK FronfnT Tsmp
. Condition . Target 1 Controller Controller Condition
Read From ' ' i '
Port - r\ r\ l. -
Data ':I,';tr‘: : ! X Data 2X Data 3 X ! Data 4 X , Data 5
¥ ton = = ol |
INT L. 1 . |
tiv - ~— tir — :<—
scL —— 0.7 xVgc
——— 0.3 xVgc
Datalnto N/~~~ — — — 0.7 xVce INT ————0.7xV¢¢
Port(P) — A Nee ——— — 0.3 xVge ———103xVcc
A C BIEHRLAR B A,
B. FrAMABHAG LT A2 4tH : PRR < 10MHz , Zo = 50Q , t/t; < 30ns.
C. JFIRITESHRBILERE T P st
B 6-2. M7 9 K HEL A P PR IR T
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Pn 500 0
DuUT l ® 2 =<V ie
CL=50pF
I (seeNoteh) 500
P-P ort Load Configuration
— — 0.T= VCC
SCL PO A P3
| —— 0.3= VCC
Target
ACK

SDA_\ /\

thv
| {see Note B)

Pn

sCL

Last Stable Bit
Unstable

Data

Write Mode (R/W = 0}

Pn

CL B MICH AR

moow»

AT BB E T I 4

Read Mode (RW = 1)

toy FIIIETEREDY 0.7 x SCL _E#I Ve I 50% 1 1/0 (Pn) it
AN B LR R R AE 3L PRR << 10MHz |, Zop = 50Q , i/t < 30ns.

FRUCI RS P A BRIk

6-3. P ¥ [0 67 3% LB A B TR 38
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6 40 B

6.1 MR

TCA9535 24T 12C KLk 16 17 110 ¥ /@ 8% |, AJfE 1.65V £ 5.5V [J Voe FizfT. ©rli@id 12C #1118 K
2R T 28 R 5 PE i PR ALE IR 110 ¥R

TCA9535 Hip§4> 8 A HCE (S AN BRS I ATIE ) « B A 1 o i AR P S e (i LA R LA Ros
17 ) Arfras L. MR, /O HWRE VA . KGR 88T LUEE 5 110 B E A &0 1/0 J7 v A Bk
B o BN B PR 28 DR A AR L R A N B AT AR R RN S ] A A PR T R R S A
Fetleo PTA A Aras B00] B AR GEHE ] 5 5L

TCA9535 JFI i (INT) % 75 4T 5 i N TR 5 HC X L s N s 11 2 A7 B IR A8 S R B st | 1) R G4 b
SR HE RSO,

INT AL 2 — M b B R TN o B IR A2kl RRIE— RIS S | 2 /O ml3@ i il 2% 75 Houk 11
ERBFERNEE | EAUEE 12C MR TS, Bk, TCA9535 if nl E i S i) H AR % 4%

IR ( OB ) RA R iRsiRe s, HF HaEWE) LED. %8 BAT KA.

TCA9535 #3ft15 PCA9555 KMl , ANFAIZALAETLBR T NHE 11O LR s |, XA 1/O Bl A A fIk v T~ R K B

{&Ih#E. TCA9535 25 [+ PCA9535 , (H KA L (1KE Voo = 1.65V ) |, FEHAFX AR RN A3 a7
EEA R,

SAEES (A0 AT FI A2 ) F TR AR [E 2 0 12C bk | R 2k 8 AN R L EF A 12C M LkEk
SMBus.

=3
6.2 ThRETTHE
TCA9535
R 1 Interrupt
< ) < <
INT ¢ LP Filter < Logic <
21
A0
2
AT P07-P00
A2 (N
* Yy vy >
se.— 2], 2cB <>
23 Fn'ﬁm > cc trol Shift 16 Bits o
SDA < > ilter ontrol «»| Regi Port
'y P17-P10
A A
Write Pulse
24 Read Pulse
Vee Power-On
GND 7LD Reset

JIoR 51 g G T PW S,
P 11O FE AL HEBLE AR -

B 6-1. ZHEE (IEEH )
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Data From »  Output Port
Shift Register ? " Register Data

Configuration

Register Vee
ﬁ Q1
Data From L

Shift Register o Q
FF

—D Q j >
Write Configuration —
Pulse > CLK Q FF

Write Puse—»—————————JCLK Q o] vopin
Output Port
Register
4{ Q2
Input Port GND
Register

—p a ‘)) Input Port
FF / Register Data
CLK Q
i Ipaciy

Data From o Polarity
Shift Register D a >~ Register Data

Read Pulse

A\

A\

FF

Write Polarity
Pulse

CLK Q

A\

Polarity Inversion
Register

HSE RN | T A SR R A .
& 6-2. P 3 0 1/O HIfEithhr R K

6.3 HFMETL A
6.3.1 5V i/ /& I/O 370

TCA9535 H. 2% Al 52 =ik 5V HLE) 1/O i . IXf#1§ TCA9535 el 52 W & . N loc BRERIK , 1F
AT NAS 5 OB THAR 0 AR R N LS AR FFIE SRR Vig 5 VL TERIZ I, BARIN A 45 — S pTid .

6.3.2 FELEH L5

TCA9535 H.% 3 Mg EHbESI B ( AO. A1 At A2) . HI @i k&5 B E Voo B GND ki & 23 4F 1 12C
ik, DA oRHBHE TR A AE . X FER L AT 8 > TCA9535 S fhHE e [ — %k M4k b AL KA. Hx
X 3 AHEESI G S, WS W a5 A, TERAE LI | IX S 5] B R AN R AR, AR 1R R AR i
FEH Bk SO T Tl A S 2L 12C BT, BT 5l AR A% B2 Voo 8L GND |, AEE=.

6.3.3 #1487 (INT) %ttt

FERNREA T 35 N BT LR R B s A a7 . 23R &, 5, 55 INT B 2. 243 0 4L
A8 S O R e Y B Al W £ 1 S O I, B R SR T R R A AR AEAE U T SCL 5 S
LI Z G R (ACK) fzkb. EFER , INT 755 SO 715 RIZZ A 7E ACK 4B AL, HiF-7E ACK B4 fikih
WA R A R W AT TR, AR ke IR A AR R AT RE s B R ( BARFE ) o RALE |, /O BRRUCE SH
PRI BTN INT Ki%.

X — A SR REAT BB E AN W LB, O HLEC B v B 5 AN 2 S Eh . fF 11O M BE SO
NI, B SAIRPRES S o H 28 N A AL, WRES SEGRT W T4 8 i H RSB
S 1 O S P AS 2 PR S G 1 4 TS R, S 1 SR A A 2 RS U 1 O TS R

INT Ay JFR4 . INT F 2 AE R B (B2 10kQ ) [ 1 i PERE S Vee.
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6.4 R DhREAE

6.4.1 [-H#H K1/ (POR)

25 Voe MHL (AN OV 4G ) B, P30 - i A7 FL S 2 TCA9535 fRFFIEE MLk , BEF Vo 1A% Vporr. I
W, BRI, TCAQ535 727472 A 12C-SMBus R ENHILE NERINIRES . 25, Vee LI ZE Veorr
DI, FEEA 2 TAERE , A Reses— IR IR AR IR

6.4.2 J1&

% Voo MHEIET Veorg MR H A4 POR I, 834 T IEW ST, ERXMIRET |, SHF QeI 2 AE
A fe NI 12C 53R, JF Ho2x lidssii om0 B i s e

6.5 ZwiZ
6.5.1 I’°C Z/7

TCA9535 HA —AMbRifEXNA] 12C H1 , i%3e 1l 42 28 242, DUERC B SR BOZ S IRES . 12C Mk B
B H AR 30 — AN M 3 b, DA XA [/ — 12C Sk B3 iah B bR#s1F. 2 HARSHEAE H Zhi 75
FHATIC EOR B B A FAT Oy o X0 AR T 45 U7 10 A ME— 2 A7 A8 ik 1) B s 254 (0 P 3 A 2 R I S8 Al —
ANEAEATUA —ARENH T BABEEBEIR M4 BE2EE WS N TN 77 1PC 2.

PyFE 12C 2 g sR AT 4 (SCL) RIER AT 403 (SDA) ZR4H M. SDA FI SCL Zk#h At - B PH A E RS Ve
bR AP AR B 12C & B HEAEIE . BEWMER | WS ENH TN PC LA aM# . R AR
WA RS, A RER s Bt . WORAE(E IS5 F)G , SDA M SCL LAl v i-F , MW B i T2 IR
& WZMW £ 6-1.

6-3 FI&l 6-4 Sor T b8 U7 1) HARSHF ) — oL iR

1. AR s AR ) H AR AR o
o PEHIBSIRIE R RIE—A START &304 H A 853047 F-4k.
o PEHESROE A A H AR AR HR -
o JEHIERIKIE AR L, STOP 54 1 f& 4.
2. BRI g AR B N H AR AR A B
o PEHESBRAR ROE AR SIS B AR AROE AR AT S
o PSR RO FTE SR 1 Ar A7 4 DL SCRF S H bn A6 4%
o IEHIEARU AR H AR A AR I HUE .
o PSR DU IR AR R AR A

NG !
t g t
START Data Transfer STOP
Condition Condition

Bl 6-3. JR BT L2152 X
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SDA line stable while SCL line is high

4_

QSB Bit Bit Bit Bit Bit Bit LSB ACK
Byte: 1010 1010 ( OxAAh)
& 6-4. frfEi
FKe-1aHTHEOE L.
61 FEOEX
YA
FH 7 (MSB) 6 5 4 3 2 1 0 (LSB)
12C H krtbiit L H L L A2 A1 A0 R/I'W
POx 1/0O $#E M2k PO7 P06 P05 P04 P03 P02 PO1 POO
P1x 1/0 ¥ds B2k P17 P16 P15 P14 P13 P12 P11 P10
6.5.1.1 R8RE%
i 2 5 TCA9535 2 [liH L 5 Ay A Al fiy & A8 el ds | IX A2 E At 6 H bR 2% o 10 B A7 2 AT 12 B Bl 5N R 1 Sk sz
LI -

AR Hn AP IALE , K asEE , T2 EE B0 R — e E A % ] 83 HRFE B . 326 850020
Ref5 B ENIRA AR, TR B AR ST 5 -

6.5.1.1.1 GA

BHE PC B BT EN |, ISR L ERIE AN RBRAME , WA HAR Sk LR BBy 0 B s — 4L (R/
WAL ) |, BER—IREN. ARSI ARG |, FEbl 8 AOX BT 5 NI A S A A as it Bos
S REAT RN, SRR E CHER s . R, SRR IT AR R H AR IR T A AR B BB A A
SERTA LB REEE (ANDON AT ), FEHlE DUE IR SRR

THS [ 12 A (7 A il -7 17 35y, B TCA9535 [N ar 47 25 51| 2 LU S AN 25 A7 25 (1 Ui B

K 6-5 7R 1 1A H bR & A7 88 5N AT 11 R
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D Controller controls SDA line
l:l Target controls SDA line

Write to one register in a device

Device (Target) Address (7 bits) Register Address N (8 bits) Data Byte to R/eeister N (8 bits)
N
( h - N 4 N\

|S | 0 | 1 | 0 | O|A2|A1|AO| 0|A|B7|BG|BS|B4|B3|B2|BI|BO| A|D7|D6|D5|D4|D3|D2|D1|DO| A| P|

(| ! Pt

START R/W=0 ACK ACK ACK STOP
& 6-5. MEFFREA
K 6-6 o 1R SR A A s AT BN AR
D Controller controls SDA line
D Target controls SDA line

Device (Target) Address (7 bits) Register Address 0x02 (8 bits) Data Byte to Register 0x02 (8 bits)

[sTo o o[wlmwm] o]« oo oo o]t o] o] or]os]os]oeos]o2[os]oo[ ] 7]

ft | T

START R/W=0 ACK ACK ACK STOP
K 6-6. AR IERFEAF A

K 6-7 IR 1o o 1 AR A AR AT BN R

SCL 1\ /2\ [3\ [4\ [5\ [6) |7\ [8 9 D) ‘
Target Address ‘ Command Byte Data to Port 0 ‘ Data to Port 1 ‘
|/ /[ | ‘
T T T T T T T T T T T T
SDAlslol |0|0|A2|/-\1|A0|0|‘A| 0 0 0 o| |07 DataO 0.0|‘A|1.7 Data 1 10| A|P|
L1 L1 T N TR D N | ¥
G It |
Start Condition R/W ‘Acknowledge cknowledge ‘ Acknowledge
‘ From Target ‘

Write to Port

Data Out from Port 0

Data Out from Port 1 Data Valid

\
\
|
t
A
It
‘ A
From Target | From Target
|
\
|
|
[
\
{
.
|
I

|
‘ |
l l
‘ |
i

| |
! \
* ]

tv ™ ‘ -

& 6-7. 5\ B 1 & 17 2%
6.5.1.1.2 L5

M B PR B SIS 5 ANARF AL, (A2 LSNP IR O 7N E AR B SO | 42l a2 200 JedE o H AR
B EA BRIt , Fias LS BIRAERI T SR sh et - AoEak IR RIW 28N 0 (R
AEERME ), B AR E A BRI A AL . Y B AR RS B Z A AR AR AL, 3 R FOR IS — MR IR 5%
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T, BEJG 3% H AR B IR RAW AL 1 ( FR— IR ) « X —, HARR& N EIGR | SH 3R
SDA R4k, H4kZ:A HARBL AR M Bl . fEIX —H SR | 2 8 Ol 85 -1 U Ay, H bR O H AR50
Ao

A SR AR SR I BRIk R, (HORETR SDA 28, DME HARaSAFn] DURIE MU . R0 EU 75 45, 2 &% 1 H
e fERiE—A ACK , A HFndi e Ol & mtsd |, mHRICE 2 8. Afah & SRR LU BE 715
ERIE A NACK , Sl H AR a5 IR A5 HR R 2. 21 8Bl 5 ik —4> STOP ( =1k ) %fF.

BSR4y, B TCA9535 PNl 25 77 25 H1l 3R LA K AN 25 A7 23 IR UL
K 6-8 TR 1 M H bR a7 2R HURAS 71T (7R

|:| Controller controls SDA line

|:| Target controls SDA line

Read from one register in a device

Device (Target) Address (7 bits) Register Address N (8 bits) Device (Target) Address (7 bits) Data Byte from Register N (8 bits)
A
( A 4 A 4 A 4 A

|S | 0 | 1 | 0|0 |A2|A1|A0| 0|A|B7|BS|BS|B4|B3|BZ|Bl|BO| A|Sr| 0|1|0|0|A2|A1|A0| 1|A|D7|DG|D5|D4|D3|D2|Dl|D0|NA| P|

i i Th 11 P
START R/W=0 ACK [.\\6 '@l Repeated START R/W=1 ACK NACK STOP

&l 6-8. M\ BF 725 1EEL

HH A BNE , HdrE A AR A S R A R I T I B AR A A LG . A, R & AR EORT R
B A5 AR S AN 11, 1 EE R S A AEAE S A\ S 10 I, U R A 2 TR A S R AN B 0. 5
RETAT T IPER . WRBE A B UOR AR RS, WE e PUm A L 0. e ACK 4k ikt (¥ BT HA
BIFFAEA T BB AN TAE TR AR AT, BRI O T R AR REE . B
an, AREE RGN  1, IEERCR N — S R A 0.

Hilafe ACK I Bk ) ETHIT A BIZF A8 o — IR B rh i i Bt 7 1 B e IR, (B e —
FHE , RAAEH AN S EE . & 6-9 1 1 6-10 far U A\ St 1 27 A7 4% I P FPAS [ 15 T

LA B e gENEE Tt

tiy 4"‘ ‘L* -~ ‘L‘* tir

ScL 12sUa\ /s e\7\Js\ 9
I | | |
| 10.x | 11.x | 10.x | 11.x
| | | |
SDA|S|0|1|0|0|A2|A1|A0|1|A|7|6|5|4|3|2|1|0|A|7|6|5|4|3|2|1|0|A|7|6|5|4|3|2|1|O|A|7|6|5|4|3|2|1|0|1|P|
fi \ [ |
rw | Acknowledge | Acknowledge Acknowledge Acknowledge
| From Target | From Controller From Controller From Controller No Acknowledge
| | | | From Controller
I | | |
I | | |
Read From Port 0 \I’\ | ﬂ |
1 T | T
| | | |
Data Into Port 0 X | | | |
| I [ [ I
| I | | |
Read From Port 1 | | ﬂ | r\
T T [ I [
| | | | |
Data Into Port 1 | | | | |
I [ | | |
I | | |
| | | |
I | | |
| | |

A X
\ \
\ \
\ \
\ \

AL R 5 A PR R N 5 A . A AR, Y BUAE fe BEB B B A R (B ) o ASCRIRZ BT A T B E
9 00 (BN AR ) .
LR T AR EEUEE) , DLRAIAA H R hE R SR A P s RO 2 18] H bR hkreag o

&l 6-9. B AL Q4% , B 1
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scL 1Tu2u3u4ugsue7usLe

19\.)(

.
2]
.

2]

[A]

\
T
[:]°]

|

|
SDA|S|0|1|0|0|A2|A1|A0|1|A| : : '

} Acknowledge

|

? } Acknowledge

‘Aoknowledge
IFrom Controller

T‘ Acknowledge

‘ From Controller

R/W | From Target | From Controller | ‘
| | | J Iy ¢ No Acknowledge
-~ = ton | | [ . ph From Controller
[ I | I
Read From Port 0 r\ | | l r\ | \
1T T 1 T f
[ | [ | |
Data Into Port 0 X Data 00 | X Data 01 X Data 02 X1 Data 03 [ T
| | [ T T T
| |ty ot | | I
Read From Port 1 | | | M\ | | M |
T I T [ I | T
\ I \ [ | | \
Data Into Port 1 | | Data 101 X Data 11 | | X Data12
T [ { [ [ [ }
I I I I '—l—
INT | | | | | I
. 1 | | | |
NG By oy, \ \ ! R

A LU LR B LA . ARSI | S BRLE ROHE R B SR 2 (S )
4 00 ( BEU NG H AR ) .

AR Z T 4

FEBWE T A . RN, LIS E AR TIN5 S0 P 3 1AM 2 17 () ERR s HE 0T
& 6-10. EE G 788 , Bk 2
6.5.2 1M

6-11 JE7~ T TCA9535 [Ftthk 77 .

Target Address

[of 1]ofo]az]|at]ao] |
S —) w——;

Fixed

& 6-11. TCA9535 Hihl

Programmable

#* 6-2 JE/x | TCA9535 [l =% .

% 6-2. s
B\ _

2 A 20 12C K2 Hrduiik

L L L 32 (3t ) . 0x20 ( FSHE] )
L L H 33 (FHEH] ) . 0x21 (FoNHER])
L H L 34 (FEd ) . 0x22 (FoNEEH )
L H H 35 (k] ) . 0x23 (it )
H L L 36 (it ) - 0x24 (7N )
H L H 37 (k) . 0x25 (FoNik] )
H H L 38 (it ) . 0x26 (TS )
H H H 39 (k) . 0x27 ( oSk )

H AR AL (R 55— R g ST BEHAT IR (BEEE N ) o (1) EFREARAE |, MK (0) 5 #AE.
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6.5.3 B & rafilm$FET

FRININHBIE )5, BRI 28 Rk — M EETE TCA9535 i &5 A7 s i &1 (41 3% 6-3 i ) « Ak
W =AML TR ERE (BEIEE N ) PLEZ N A AR (BN i MR E ) o W RAEI 12C
SR N B AF R EAT BN A AR S AR R IR A

KIEAL TG, W IR R A7 AR R SRR T R, ELRE RIS AOE B a7 . K 6-12 SR T IEHIw A7 4R
(A

0 0 0 0 0| B2)] B1|BO

&l 6-12. il A s

K 6-3. T
;

B2 ﬁﬂif% BO ‘—:Pﬂf(ﬁEX) iR /i34 BRI
0 0 0 0x00 AL 0 Edi G XXXX XXXX
0 0 1 0x01 A 11 BREL T XXXX XXXX
0 ! 0 S it 3 1 0 RS AN T 111 1111
0 1 1 0x03 A 5 1 1 WIS AT 1111111
! 0 0 0x04 BEPE I 1 0 IS A 0000 0000
! 0 1 0x05 PR 3 1 1 B\ S 0000 0000
! ! 0 0x06 RLE 0 B AT 1111111
! 1 1 0x07 i 11 1 S AT 111 1111

6.6 T IFARHL

6.6.1 F7Fas i 4

* 6-4 MPURIA NG I A7 A7 ds (A AEay O R 1) OS] IR N Z BT, JCIR TS B W A7 AR 5L EE ORI
W R T R E . BANXEETAEGA AR . BRUME X TSNS ] A2 T R

TERLEREZ R , TRE I A Z IS, AL 12C 230038 T SR Uy il 4 N i 11 254725
F6-4. FHEBOM (MANOFES)

fr 10.7 10.6 10.5 10.4 10.3 10.2 10.1 10.0
BRAE X X X X X X X X
fr .7 11.6 1.5 1.4 1.3 1.2 1.1 11.0
BRI X X X X X X X X

R 6-5 o i A A A (A ATAY 2 A1 3 ) o G B A A A E SO B 51 d R R T, 2 AR AR
R SLAE T RE SO B S1BIAT R . SR, M2 A7 a3 U s e 17 42 ) it S 3% A it 8 2 R OMEL T
ARESEBRI S| IME -

K 6-5. FAHEE 2 M1 3 (fHim DA )

00.7 00.6 00.5 00.4 00.3 00.2 00.1 00.0
BRiME 1 1 1 1 1 1 1 1
VA 01.7 01.6 01.5 01.4 013 01.2 011 01.0
BRiME 1 1 1 1 1 1 1 1
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R 6-6 TR B AT A AS ((AAFAY 4 A1 5 ) SOV BCE W A7 A E SO RN I 51 RIEEAT AL S B o B R % A
AP IEAIEATIRE (B 1), WARRLS R 2 S e o I R & A7 38 R I SEA L08R (B 0) , U
FEE TR B AR B A 2 TR B

% 6-6. HER 4 5 (RIEREFHER)

B NO.7 NO.6 NO.5 NO.4 NO.3 NO.2 NO.1 NO.0
BiAME 0 0 0 0 0 0 0 0
Bz N1.7 N1.6 N1.5 N1.4 N1.3 N1.2 N1.1 N1.0
BRI 0 0 0 0 0 0 0 0

R 67T TR E Ay ((WAE4R 6 A7 ) BUE /O ST A . AL E SRS ALBEE Y 1, A R
SRR O BAT s B U SRS 2 BN o R A A AR T B SEME BR DY O, JUIAR 3 51 RIS D A
.

FK6-7.HEROM7 (HEFES)

oA co.7 Co0.6 C0.5 Co0.4 C0.3 Co0.2 Cco0.1 Co0.0
BRiIME 1 1 1 1 1 1 1 1
hr C1.7 C1.6 C1.5 C1.4 C1.3 C1.2 C11 C1.0
BRiME 1 1 1 1 1 1 1 1

Copyright © 2026 Texas Instruments Incorporated
Product Folder Links: TCA9535
English Data Sheet: SCPS201


https://www.ti.com.cn/product/cn/tca9535?qgpn=tca9535
https://www.ti.com.cn/cn/lit/pdf/ZHCSP69
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSP69F&partnum=TCA9535
https://www.ti.com.cn/product/cn/tca9535?qgpn=tca9535
https://www.ti.com/lit/pdf/SCPS201

13 TEXAS

INSTRUMENTS TCA9535
www.ti.com.cn ZHCSP69F - AUGUST 2009 - REVISED SEPTEMBER 2026
7 ML FSEHE

&iE

LA SR 7> B SAE T T ofes |, TI A ORICAER PR e 8tk . T B2 7 B AR DT E & oo
RMEHTHNA. 20 M IS R SR LB, AR RS ThEE.

7.1 MAER

FEN AT, TCA9535 K iZasfE Ay H R R 2] 12C 42145 (ARFA ) | [N 12C MR Rt &R ACE 1 HoAh B
brdsft. TCA9535 I % T-ut B f ds L e s B | SEI 42 &5 7 2 A sz il i) GPIO.

& TCA9535 IXHHH) 10 ¥ gl # Ml T LED ( T RBECIRESTEZRIT ) « 2l SRR A5 5
LA PO A ER A A% L A B 1

7.2 #AIN F
7-1 Box T Wl LIE R TCA9535 KM .

Subsystem 1
(e.g., Temperature

Sensor)
INT
Vee o o o
(5V) T Subsystem 2
10 kQ 24 2 k0 (e.g., Counter)
Vece 100 kQ 9
(x4) Vpbp 3)
22 4 —» RESET
scL ° scL P00 >
Controller 23 PO1 A °
SDA |« SDA 6
; P02 - |
INT |q INT P03 [« > \f
GND 8 ENABLE
P04
9
P05 [€ 10KQ BL o
(x 5)
TCA9535 ﬂl
® —C——— GND
pos|-10 N Controlled Switch
3 po7| 1 > (e.g., CBT Device)
= A2 prof-18 >
p11| 14 N
2 15 — |ALARM
A1 P12 >
16 Keypad Subsystem 3
21 P13l¢'®> ° ubsystem
A0 P14ale!7 ° (e.g., Alarm)
P15l¢18 o
19
P16}4¢—> °
GND P17} S
o 2

h

X TARB], B E y 0100100,
P00. P02 Fi P03 Fit & Jyfi it .

PO1. P04 - PO7 FI P10 - P17 BLE AHIA -
B 54 5 3G F PW 2%

& 71, MHRER

7.2.1 i ER
Wit N R A EHERGEN , RS T SR G . & 7-1 51 T — A5 iSRS
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K711 % 5%

BitSH ~PIE

I°C 5FR&GiHIE (Voe) 5V
Wy R AU L P 3R (loy) 25mA
12C s 2RI oh (SCL) J % 400kHz

7.2.1.1 HHE R M RFER
FEBETH R Z A R, AR R N 77 Zas V2 S8R 2 T 45 B3 T AUE s e 1. Rk, 2
TR, DGR S 50 2 22 28T M ER . g5 m3EAR A 7R 1 Firs

0 ja EEBEMbRELS 2N AN EAE |, WAFE RITR. Py 2B DR800, infMEa 7720 2 Fros.
Pa = (ICC_STATIC x Vcc) + zpd_PORT_L + zpd_PORT_H )

Jikea 2 feas DR AT AME - 27 REON RS Dh AN AN T RERIO) Dy 230 R (2 1 A2 A o e AT
A R P BT REANA . R CVREE DRI, TSR AR RGE SR A R R DL B ) o ETE
B, BRX RN | X2 205 INT Fil SDA 51 T2 kes. FIH 72X 3 AT MR T i e Mg N Thie
VAL UFSEINT 2 SDA (ERRMATAI I HFE | eHUL AT 13 B K IhkE

Ps_port_L = (loL * VoL ) (3)
JiREa 3 R 1 BCE Dy AR P B B S 1B D AR AR I B R Th A i B VoL e AFLRE N B HELAL .

Pu_rort_n = (on * (Voc — Von)) 4)
TR 4 BoR 7 CE Dyt i P B B A Dh AR RE AR . I AR D F 0 e R A R IR AR DA RS A A R
% (Voo St Z B2 )

7.2.1.2 34 1/O FH T4 LED i 55 KBEEWR/D lec

4 1/0 BT LED I , B HIE BILE (1 B 7-1 B ) M3 Ve, BV LED 7624 IR , 2% LED 8K
B, VO Viy KEIEL Vo 1 1.2V. A TRRHE BRI Aloe SBUELR 1A Vin ERIET Voc | leg R
XTI BEHLGRLT | % LED IR , 1O B RIE A TR T Voo , R—MERBE | BULREA il
ke

7-2 S5 T —-5 LED SR HLIE B . 1 7-3 SR Voo W LED AURFERE A 1.2V, BRIk Ab
1O Vi (RFHESF 3BT Vg , 7 LED KI5 A4 0 e Fb I .

Vee

LED
o 100 kQ

Vee

Pn .

E 7-2. 5 LED FEX ) & FHAE A FH 28
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33V 5V
Vee LED
W
Pn

B 7-3. B H R AL A4
7.2.2 [EAR TR
T EN SCL fl SDA £k #3E i L 2% Rp , A% E 12C B LT B &S . S Lh s 2
Vees Vor,max) A lou FIRE , RN 5 Fir.
R _ Vee —Vormax)
IOL (5)

I K by L BE B K B THISTE] ¢ (X T fsoL = 400kHz PRI RGZ 1T, 1% 8] 2 300ns ) FlLEZLHLZY Cp IR
#, iR 6 fis.

R &

Pmax) = 0.8473x C,, ®)
St F AR S E PO RIS 4T | 1PC BRI B RS A AT 400pF. B4 2 nl I oA LR S 2 Al
TCA9535 (1% (SCL A Ci, SDA N Co ) « FENERGELIHEE |, PLACRZ EHAD HFR &S . HE2F
WSS, ES RN HFM PC L4 E #5005

7.2.3 W%
25 1.8
—— Standard-Mode — Vppux>2V /
° —— Fast-Mode g 1.6 | — Vpupx </=2 e
2 2 3 14 pd
o 8 . 7
S S
» \ g 12
£" g :
:’Q % 0.8 //
35 10 AN = Dz
a« AN < 06 /]
S \ £ 7
N N 2 o4
g — <
= \\\ — 0.2
0 0
0 50 100 150 200 250 300 350 400 450 0 05 1 15 2 25 3 35 4 45 5 55
Bus Capacitance (pF) Pull-Up Reference Voltage (V)
FrR#EER : fgoL = 100kHZ, t, = 1us HVee <2V, VoL =0.2% Ve, loL =2mA
Pigia : fsoL = 400kHz, t, = 300ns H Ve > 2V, VoL =04V, I, =3mA
& 7-4. Bk L A (Rpmax) 5 B (Cp) MM | B 7-5. 8D LRI (Rpgmin) 5 ERIZEMEREE (V)
E AR R
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7.3 BRI SCAN

IR R AT REEAE IR |, AT DU BB A D) feds TCA9535 EAABUIRES . EHEMZREAZE R B
JEARESE R AL, TSN P E X L, R E AL

7-6 A1 & 7-7 o T ARSI B R R A

| |
| |
Ramp-Down | | Re-Ramp-Up
| |
| |

|
|
|
|
|
| <7Vcc TRR_GND— P,
|

I > Time
| Time to Re-Ramp
«—— Voo RT— « Vee Fr R «— Voo pT —»
K 7-6. Vcc ZE 0.2V ER OV UL T, RBAFHE Vec
Vee
A
: Ramp-Down : : Ramp-Up :
: FVCC_TRR_VPORso—ﬁ :
V| drops below POR levels : ! 1 :
| | | |
T T T T }Tlme
| | Time to Re-Ramp | |
#— Vec FT —> ¢ Voo RT —»
B 7-7.Vec F%%Z POR R{ELLT , RERFHE Ve
R 7-2 $5E 7 TCA9535 LA hRefEHEAT PR SR 1 b e 52 A6 B (1 12 g o
£ 7-2. U HRIRR AR EE
2H0) s M%) mxm|
Vee Fr R HZm K T7-6 0.1 ms
Vee Rt TR Ww&h K 7-6 0.01 ms
Ve TRR %ﬁg‘f;ﬁﬁlﬂ (24 Voc F2% Vyor min = 50mV 502 Ve 2 i E 76 1 us
)
¥ Vee_ow I, Voo W ZEITIRAANSIRINBEF W BT |0 o
Vee GH (HIH T Ve ) & K 7-8 12] V
Vee v Vee W R Z22FHmA S R E AR SRR L ( ARER %0 78 15 v
- Vee 6H )
Vee eow BT RE T TP TR HZm K T7-8 10| wus
VpoRrF FEA% Ve I POR [ F FE RS 55 0.75 1 1 \Y
VPoRrr TFE Vee I POR LR BEAS &5 1.2 15 V

(1) Ta= -40°C £ 85°C (IR HHM )

R R TR 2 e s PR 0 L R AL ERE. THEWE (Voo ew) ATEIE (Voo on) AHELMKHL. 5587 YR
UM g R bR S A MERE IR R . 18] 7-8 FIEE 7-2 $R A 1A SR S e AR I EE 2 AE R
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P Time

| |
«— Vec_aw—M

B 7-8. FIEENFRE

Vporr X LR EXEE . AF| Vporg X —HEHCPRT | RESRBENFKAM: |, H” A FF4A1 12C/SMBus
REPWIIEHAERNIRE o Vpor FMERTEEAR , BARIR T Voo /2 FFEZE 0382 M 0 JTR ETF. 18 7-9 5k 7-2

Sefit T RIS I E 2 PEARME

Vee
£ l
\
\
VeoR |~ — — — — > -
VPoRF | — — — **: *******************
: P- Time
POR :
A |
\
|
\
\
P Time
| |
\ \
E 7-9. VPOR
7.4 17
7.4.1 755758

Xt TCA9535 BNl L ER B (PCB) i) , A ZUEARH W1 PCB i Ja Lk, {H 5wk Bl A% Jan AR 5 (10 He At i)
( BIAULRCBHBTRIZE 43X ) A5 12C {5 S

fEFTA PCB A s, sk @ ufE S A 2 EAMA , fERITERCLE (IC) T LLAE S 2 BB L HOT |
A FH RO B8 A 2 SR AR B 5 2 20 3 YRR AT 2 (0 SR AR LU o 5% B P 2 8 A1 25 HL 7 95 DA 4581 Ve
SR BRI S K I F R T A R A YR T I SRS R AP0 1 L U 0 o v AL
PBo IXELR R AU AT RESENT TCA9535 JE . 7/t HIH iR T ik Be e S itk

XF A i PR AR BERIAT R ), AU TUE T 52k, RIRE AR IR (Vec) Ml (GND) (2 S
MIMTiE RAT 2 JZ ¥ PCB. (HZ | X8 SATE R LR, SAr i 4 JZaEii. /£ 4 )2 PCB I, il
WAETRMIRZ L#AT(E 5L, B AWEZE L TTIERST I, IR 50— AW E LTI, £
FH T T 5 73 125 1 T F AT P FRL B AR AT SR AT 2, L BB AR R IR TR 5510, R S B &
Vee B GND , ifiid AL VA5 AU B AR (K 2 B 55— M G 2R 75 BORHAE 5 A 2 HEA BB AR 1 55—,

FAEFIESL , (B A v ) RIETR GBI
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)

TCA9535DBR Active Production SSOP (DB) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 TD9535
TCA9535DBR.A Active Production SSOP (DB) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 TD9535
TCA9535DBR.B Active Production SSOP (DB) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TD9535

TCA9535DBT Active Production SSOP (DB) | 24 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 TD9535
TCA9535DBT.A Active Production SSOP (DB) | 24 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 TD9535
TCA9535DBT.B Active Production SSOP (DB) | 24 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 TD9535

TCA9535MRGER Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TD9535
TCA9535MRGER.A Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 TD9535
TCA9535MRGER.B Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 TD9535

TCA9535PWR Active Production TSSOP (PW) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 PW535
TCA9535PWR.A Active Production TSSOP (PW) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 PW535
TCA9535PWR.B Active Production TSSOP (PW) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 PW535
TCA9535PWRG4 Active Production TSSOP (PW) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 PW535

TCA9535PWRG4.A Active Production TSSOP (PW) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 PW535
TCA9535PWRG4.B Active Production TSSOP (PW) | 24 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 PW535
TCA9535RGER Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 TD9535
TCA9535RGER.A Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 TD9535
TCA9535RGER.B Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 TD9535
TCA9535RGERG4 Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TD9535
TCA9535RGERG4.A Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 TD9535
TCA9535RGERG4.B Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 TD9535
TCA9535RTWR Active Production WQFN (RTW) | 24 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 85 PW535
TCA9535RTWR.A Active Production WQFN (RTW) | 24 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 PW535
TCA9535RTWR.B Active Production WQFN (RTW) | 24 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 85 PW535
TCA9535RTWRG4 Active Production WQFN (RTW) | 24 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 85 PW535
TCA9535RTWRG4.A Active Production WQFN (RTW) | 24 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 85 PW535
TCA9535RTWRG4.B Active Production WQFN (RTW) | 24 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 PW535

@ status: For more details on status, see our product life cycle.
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@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

) |_ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

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

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
IR T
© © ol Bo W
el |
. Diameter ' '
Cavity +| A0 |+
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0 0 Sprocket Holes
| |
T T
e | )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% |
T T
=
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TCA9535DBR SSOP DB 24 2000 330.0 16.4 8.2 8.8 25 12.0 | 16.0 Q1
TCA9535DBT SSOP DB 24 250 330.0 16.4 8.2 8.8 25 12.0 | 16.0 Q1
TCA9535MRGER VQFN RGE 24 3000 330.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
TCA9535PWR TSSOP PW 24 2000 330.0 16.4 6.95 | 83 1.6 8.0 16.0 Q1
TCA9535PWRG4 TSSOP PW 24 2000 330.0 16.4 6.95 | 83 1.6 8.0 16.0 Q1
TCA9535RGER VQFN RGE 24 3000 330.0 12.4 425 | 425 | 1.15 | 8.0 12.0 Q2
TCA9535RGERG4 VQFN RGE 24 3000 330.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
TCA9535RTWR WQFN RTW 24 3000 330.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
TCA9535RTWRG4 WQFN RTW 24 3000 330.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TCA9535DBR SSOP DB 24 2000 353.0 353.0 32.0
TCA9535DBT SSOP DB 24 250 353.0 353.0 32.0
TCA9535MRGER VQFN RGE 24 3000 346.0 346.0 33.0
TCA9535PWR TSSOP PW 24 2000 353.0 353.0 32.0
TCA9535PWRG4 TSSOP PW 24 2000 353.0 353.0 32.0
TCA9535RGER VQFN RGE 24 3000 346.0 346.0 33.0
TCA9535RGERG4 VQFN RGE 24 3000 346.0 346.0 33.0
TCA9535RTWR WQFN RTW 24 3000 353.0 353.0 32.0
TCA9535RTWRG4 WQFN RTW 24 3000 353.0 353.0 32.0
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GENERIC PACKAGE VIEW
RGE 24 VQFN -1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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RGEO0024B

PACKAGE OUTLINE
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

Ifi s L&
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0.3 f
0.2
DETAIL
OPTIONAL TERMINAL
TYPICAL
1 MAX
1o =
0.05
0.00
~— (28]
(0.2) TYP

,—EXPOSED
THERMAL PAD 0

13

SEE TERMINAL
DETAIL 5
T NE

()
S
25 -t -
28 D,
.
— -
2xfosH |/
24
PIN 1 ID
(OPTIONAL)

19 0.1@ [c[alB
& 0.050%)

4219013/A 05/2017

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.

i

INSTRUMENTS
www.ti.com




EXAMPLE BOARD LAYOUT
RGE0024B VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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Innd_ -
ﬁf}%ﬂ@ a B .

2ax “"25”5@ ¢ —
a-gee .

25 %*#SQAM
|
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TYP lo--"o—
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’EE} ‘

SRR i T

| ‘
‘ (0.975) TYP J———j
L— (3.8) —J

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE:15X
0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND
o SOLDER MASK
| METAL | fOPENING
| I
| |
/ ‘
|
EXPOSED T __SOLDER MASK EXPOSED—", /kMETAL UNDER
OPENING Nt SOLDER MASK
NON SOLDER MASK SOLDER MASK
DEFINED DRRINED
(PREFERRED)

SOLDER MASK DETAILS

4219013/A 05/2017

NOTES: (continued)
4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).
5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

. on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RGE0024B VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

—= 4X (1.08) =
(0.64) TYP

24
24X (0.6) {J*B‘E %E}«B»G 7777777 —
195,
r
24X (0.25) I:D
(R0.05) TYP ! 060
SYMM C!j T | [I] TYP

qu | ) [Ijj (3.8)
=

-

i
|
)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 25
78% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:20X

4219013/A 05/2017

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWO0024A

SMALL OUTLINE PACKAGE

E 6.2 TYP
PIN 1 INDEX AREA
22x[0.65
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[ e
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| 1 i
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| 1
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B J 45 Fﬂ 24% 939
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./ \
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]
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SEE DETAIL A g Xl

\\.

DETAIL A
TYPICAL
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153.

(G20 w N
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EXAMPLE BOARD LAYOUT

PWO0O024A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
24X (1.5) S\(KLMM
! | ‘ (R0.05) TYP
o | ot
|
|
|
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X
SOLDER MASK METAL METAL UNDER /—SOLDER MASK
OPENING‘\ SOLDER MASK\ OPENING
EXPOSED METAL :\ 777777,7,}EXPOSED METAL
*H‘* 0.05 MAX *j 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED) SOLDER MASK DETAILS
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NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
PWO0O024A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

24X (0.45) |

R

SYMM

ORRE

[any
w

24X (1.5) SYMM
! j ‘ T ¢ (R0.05) TYP
| ‘
|
|
|
|
|
|
|
4
|
|
|
|
|
|
|
|
|

-

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220208/A 02/2017

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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GENERIC PACKAGE VIEW
RTW 24 WQFN - 0.8 mm max height

4 x 4,0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4224801/A
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PACKAGE OUTLINE
RTW0024B WQFN - 0.8 mm max height
PLASTIC QUAD FLATPACK-NO LEAD
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/ 4.15
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‘
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' JL W B W W W § SEATING PLANE
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0.00 (A]o.08
e—— 2x(2.5] ! EXPOSED " ©2)TP
7 | 12 THERMAL PAD
20X[0.5 | u uudidul
o i} \ C’I3
- | -
2X SYM'\LQ, - ‘ij kg» (02.45:0.1
25 ¢ 5 B g
- | -
T = ‘ = 18
nnannnl " g,
PIN 11D 24 | 19 d.1® C|A|B
(OPTIONAL) SYMM @ 0.05M|C
¢ 24x9% = '

4219135/B 11/2016

NOTES:

1. Alllinear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.
2. This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT
RTW0024B WQFN - 0.8 mm max height
PLASTIC QUAD FLATPACK-NO LEAD

SYMM
e AW

x93~ 5 T OB
| ‘ 1 |

Pan S N

\
w0 s () SR .
(0.2) TYP \ B ‘ 1 S i
VIA i ‘ i i
! 7 | ! 12 |
| Y~ |
| (38) |
LAND PATTERN EXAMPLE
SCALE: 20X
0.07 MAX
ALL AROUND 0.07 MIN SOLDER MASK
e METAL ALL AROUND WJT_ OPENING
‘ N
SOLDER MASK oM
_— OPENING i
) METAL UNDER

.

—

SOLDER MASK

NON SOLDER MASK
DEFINED SOLDER MASK

(PREFERRED) DEFINED
SOLDER MASK DETAILS
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NOTES: (continued)

3. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
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RTW0024B

EXAMPLE STENCIL DESIGN
WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK-NO LEAD

20X (0.5)

METAL
TYP

4X( 1.08)

(R0.05) TYP

i 11 Y
innh k| i

****{*%*r**@ ***** O+——71——1-¢
dj (3.8)

T

B

H (0.64) TYP

24 | 19

(3.8)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 25:

78% PRINTED COVERAGE BY AREA UNDER PACKAGE
SCALE: 20X

4219135/B 11/2016

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
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MECHANICAL DATA

MSSO002E — JANUARY 1995 — REVISED DECEMBER 2001

DB (R-PDSO-G*¥)

28 PINS SHOWN

PLASTIC SMALL-OUTLINE

A

AEELLEELERIN

— 2,00 MAX

o
)
a

o

> — 5

©

Gage Plane

/ | (/\ Y
!;\ I_*_ Seating Plane * . J_\ }
~—

0,05 MIN
PINS **
14 16 20 24 28 30 38
DIM
A MAX 6,50 6,50 7,50 8,50 10,50 | 10,50 | 12,90
A MIN 5,90 5,90 6,90 7,90 9,90 9,90 | 12,30

4040065 /E 12/01

NOTES: A. Alllinear dimensions are in millimeters.

Cow

This drawing is subject to change without notice.
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