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Vi HNHLE®R) 0.5 v
Vo HiHHER -0.5 4 v
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lok PN EE R AN Vo <085 Vo > Ve £20| mA
loL S A LT B Vo =0 Z Vgc 50| mA
lon FraHa v T R Vo =0 % Ve 50| mA
lec it GND fHFEE IR 200 mA
lec SR Voo MIFFEE R 160 mA
Ty 4hiR 130 °C
Tstg AR -65 150 °C
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5.3 BUUE1T&MF
TE B 2RI RZEAE T I TAE R VS B s ( BrAES B U )
B=/ME BAME| AL
Vee FEL I R 1.08 3.6 \Y;
Vin 1R FP AN L BT 511 0.7 *V¢e 3.6 \Y;
ViL & F TN L FTE 5 05 0.3*Vce Y
loH e FETA 4 LA P00-P17 -10 mA
loL 5 HSPA H FRLIR (VoL < 0.3V) P00-P17 25 mA
Ta W -40 125 °C
Ty SR 125 °C
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RN 45 28 i R IE 24 56.2 °C/W
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5.5 A4
TE 13RI AT 0 T AR IR B S (B dE R A e )

% 3 v B HE BX
Vik N AR AL LR I =-18mA 1.08V %= 3.6V -1.2 Y,
VF’ORR J:EEE'T?L EEE ’ VCC J:ﬂ' V| = VCC EZ GND , |o =0 0.85 1.0 \Y
Veore | FHEMHE , Voo T V|=Vec B GND , Io=0 06 0.75 \%
1.08V 0.8
1.65V 14
loy = - 8mA ; CC-XX = 11b
2.3V 2.1
o 3V 2.8
VoH P i 11 ey B T4 e R v
1.08V 0.75
lon = - 2.5mA H CC-XX =00b ;
lony = - 5mA H. CC-XX =01b ; 1.65V 1.4
lon = - 7.5mA H. CC-XX =10b ; 2.3V 2.1
loy= - 10mA FL.CC-XX=11b; [ 28
1.08V 0.2
1.65V 0.15
P loL = 8mA ; CC-XX = 11b Y,
2.3V 0.1
Voo | GHLTA oV o
oL - S
1.08V 0.25
loL =2.5mA H CC-XX = 00b ;
= XX = . 1.65V 0.15
. lo =5mA A CC-XX=01b ; v
loL = 7.5mA H. CC-XX =10b ; 2.3V 0.1
lo. = 10mA H. CC-XX = 11b ; 30V oA
I ARG HEL P46 s L SOA VoL = 0.4V 1.08V % 3.6V 20 A
N7 1 Ny . . m
oL A 1] YiL INT Vo|_ =04V 2
o » V| = Vge 3 GND 1.08V % 3.6V +1
Iy B NI ERI P ¥ 1
V| = 3.6V ov +1
HA
N SCL. SDA. X
I i NI LA RESET V| = Vec 5. GND 1.08V % 3.6V +1
I NI AO. A1 V| = Vgc 5 GND 1.08V % 3.6V 1| pA
3.6V 1 15
SDA , RESET = V¢ , Pl
ER(E = AT 27V 10
(400kHz) ADDR = V¢ 5 GND , oV 5 pA
110 = i\ , fgoL = 400kHz :
1.32V 2 5
3.6V 38
. SDA , RESET = Vg , P i, 27V 28
%&ﬁi;f ADDR = Vg 5 GND uA
/0 = #iN , fsoL = IMHz 1.95Vv 18
| - 1.32V 15
e |HeEEA — ERY 1 25
SCL, SDA , RESET = V¢ , P i
[, ADDR = V¢ 8 GND 2.7V 08 20 A
11O =%\ ,lo=0, fscL = OkHz , |1.95V 06 16
- © < °
i AT <Ta < 85°C 132V 06 14
R — REEY 7
SCL, SDA , RESET = V. P i
[, ADDR = V¢c 5t GND | 2.7V 6 n
IO =%\ ,lg=0,fgc. =0kHz , |1.95v 5
o < 195°
85°C < Tp < 125°C 132V 2
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5.5 BARHME (42)
76 B AR ISR 1 R 1 TR T P 96 BB A ( B R 5 B )

. BN BB BX

% 3 vV,

Royi w0 -y

putint rAinUthEErﬂ P 511 70 100 140| ko

Rpod(nty | P98 N $z HLEH

G NG A SCL V| = Ve 3 GND 1.08V = 3.6V 25 3| pF
SDA Vio = Ve B GND 1.08V % 3.6V 6 7

Co  |HiA-dialhrhs : . PF
P I Vio = Ve B GND 1.08V % 3.6V

(1) B4 VO BAUNIMHBREI K 25mA |, CC-XX F8 it SR 5 3 B & A 2R .

5.6 I FER
TE 1 SRIE I F 1 TARIR G B S (B dE R A i )

B/ME  BONME| B
RESET
tw AL kR SR IN (8] 80 ns
trec ALK E I [H] 0 ns
tRESET AL [A] 400 ns
P 30
tew SECRW P s 1 R dRN kr 5E BE 30 ns
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5.7 I1°C JRBTFER
TE FARIE KSR T I TAR R SE N AR ( BRAES B U )
BAME BAE| AL
12C A2k - FRHER
fsal 12C It} A 100| kHz
tec 12C B} e PP ] 4 us
tscl 12C B ARG 1B 1] 47 us
tsp 12C 2R Ht ] 50 ns
tsds 12C B3 47 H5cH 15 B I ] 250 ns
tsan 12C AT Hd fRRp T 1) 0 ns
tior 12C N\ LTI i) 1000| ns
tiot 12C % N B i) 300 ns
tocr 12C % thy T P ] 10pF £ 400pF £ 300 ns
tour 1Z IR B Z B[ 12C 42825 R ] 47 us
tsts 12C JA Zhs 4 R B A e v 4.7 s
tsth 12C JE B E 5 sh 4 fF IR 4 us
tsps 12C 1A i E 4 s
Goata) | T HCHARIY o Tl SDA 0 345 s
M SCL fiG 1~ F] SDA
tvd(ack) ACK 2% FH8 RCHE B 1) (v ) RS 3.45 us
ACK 5%
Cop 12C ja gk sk 1 3k 400 pF
12C 5% - PukiE
fsal 12C I AR 0 400| kHz
tseh 12C It HL P o ) 0.6 us
tsl 12C b 1% FRL P 1 ) 1.3 us
tsp 12C 2R} () 50 ns
tsas 12C H3 4T H5cHE 15 I ] 100 ns
tsan 12C B 47 Bt AR I ) 0 ns
ticr 12C i N\ _E TV i) 20 300 ns
tics 12C H N T i ] 20 x (Vec/5.5V) 300 ns
toot 12C %yt B IR) 10pF % 400pF %k 20 x (Vcc/5.5V) 300/ ns
tour 1L RSB Bh 2 [ 12C A 2825 PR I i) 1.3 us
tsts 12C B EE R eh &R E 0.6 us
tsth 12C Ja ZhEk B & JE sh & R EE 0.6 us
tops 2C {21k & 1F B E 06 us
Gaata) | 15K s ;ﬁ ¥ 2] SDA i 09| s
M SCL fixH1~F 3 SDA
tvd(ack) ACK ZEEIA S i 18] (v ) fRHT 1 0.9 us
ACK {55
(o 12C B 2Rk 1R 400 pF
12C 4k - frad+ X
fsel 12C bz 0 1000| kHz
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5.7 1PC BT FER (42)
TE 13RI AT 1 TAR IR 6 B S (B i )

B/ME BANE| AL
tsch 12C e H Y B i) 0.26 us
tsal 12C i e T hef ) 0.5 s
tsp 12C 2Rt 50 ns
tsds 12C B AT 40 1 B A (7] 50 ns
tsan 12C B ATHAR AR I (7] 0 ns
ticr 12C i\ b Tt ) 120 ns
tics 12C % N T i ] 20 x (Vcc/5.5V) 120 ns
toct 12C i B i) 10pF Z 550pF a4k 20 x (V¢o/5.5V) 120 ns
tout {2 IR BN 1A 12C K2R 23 IR I ] 0.5 us
tsts 12C JaZhak E G E sh sk A E 0.26 us
tsth 12C J& 3Bl E 5 8 3 S AR KF 0.26 us
tsps 12C {2 11 & AF R B 0.26 us
boae) | A ACHCEERT SCL I SOA 045 s

M SCL fik#2°F %] SDA
tvd(ack) ACK A1 A 208 4 i T (vt ) P 0.45 s
ACK (5%
Co 12C LR A A 550|  pF
5.8 FF R
TE HSRE XS T I LA R VG AR ( BRAESTH UL )

28 M (BN ) = (F) BME  REE RRE| B
tiy Fh WA A [A] P i INT 1 us
tir FH T S E R N (] SCL INT 1 s
tov Ltk €T SRy CaRli| SCL P 5t I 400| ns
tos N BRI TR P 3 1 SCL 0 ns
ton T N CRAF I ] P i I SCL 300 ns
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6 SHNMER R
Vee
RL=1kQ
SDA
DUT
CL =50 pF
I (see Note A)
SDA LOAD CONFIGURATION
¢ Three Bytes for Complete N
|‘ Device Programming '|
Stop Start Addres R/W Data Data Stop
Condition | Condition| Bit7 A‘é‘ftr%s coe A‘é‘ft":ss Bit 0 AiK Bit7 | eee | Bito | condition
(P) (S) (MSB) i i (LSB) (A) (MSB) (LSB) P)

to —e—d e ¢,

| | .
) Yee
SCL [ v
| l | | | ° cC
| tier— € | | | | | | » e tyggack
touf _H—’: : ticr 4= | | tsp e : tvd(data)_’l
| |
/ T | .
| : |: | : _V\l - Vee
[
ticr — |h— | —» = i, : | —» [ tegn
tsth —1€¢M tegs P [ Repeat
Start
gteaprte:tr Condition Condition
Start
Condition
VOLTAGE WAVEFORMS
BYTE DESCRIPTION
1 I2C address
2,3 P-port data
A, C BFEREF R H %% . I 10pF 5% 400pF 1) CL Ml & tocf.
B. FrEHALEEA UTRHEMRAESRMEE  PRR < 10MHz , Zg = 50Q , t/t < 30ns.
C. IHIAEATESEOMBIEEEH T B #1F.
B 6-1. 12C 2 O S s BN L R B T
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RL = 4.7 kQ

DUT

C|_ =100 pF

I (see Note A)

INTERRUPT LOAD CONFIGURATION

ACK
From Slave
Start . ACK
Condition - 8 Bits From Slave
R/W (One Data Byte)
Slave Address From Port Data From Port

[sltft]fof|afac]1faf | | oatat | | Ja] | | pataz, | | 1P|

|
S X
Into N /  Address X Data 1 ! Data 2
Port ~—— |
|
SCL —— 0.7x Vcc
——— 0.3x Vcc
INT —— —— 0.7x Vcc
———03x Vcc
View A-A View B-B

A CL BfEHLAIF AR,
PRSI BUEAE DR R R AR 23R - PRR < 10MHz , Zo = 50Q , t/t; < 30ns.
C. JARPTHZHMBTLARE T B a8 4.

w

6-2. Hh T S R LB A FL R T

12 R 15 Copyright © 2025 Texas Instruments Incorporated
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Pn 500 Q
DUT l ° ® 2xVcc
C|_ =50 pF
I (see Note A) % 500 @
P-PORT LOAD CONFIGURATION
— — 0.7xV¢c
scL PO A P3
| —— 03x VCC
Slave
ACK

NN

I
tov
| (see Note B)

Last Stable Bit
Unstable

Data

WRITE MODE (R/W = 0)

SCL

— t,, —»
tos —P — " |

—_— e N 0.7 xV¢e
Pn K
A N ——— 0.3 xV¢c

READ MODE (R/W = 1)

CL BRI H 2%

toy [IIEVEEN 0.7 x SCL L Ve I 50% i1 1/0 (Pn) it .

G SN i A LR R A it - PRR < 10MHz , Zo = 50Q , t/t < 30ns.
BN EIX SRR BRIk,

HAEFTA SHMP TGS T e 24

moow»

& 6-3. P 3 (1 G 3k B R A B v
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R_=1kQ
DUT

500 Q

CL =50 pF
(see Note A)

SDA LOAD CONFIGURATION

Start

SCL \

(see Note A)

Pn
SDA
DUT l CL =50 pF

® 2xV¢c

500 Q

P-PORT LOAD CONFIGURATION

/ ACK or Read Cycle

)
SDA S J
N ———

——————— -JL—-msvm

|
|[&—P— treser

) |
RESET f——‘]’ —————————————————————— | - I ———— V¢cl2
N_’l_ trec | |
>ty
(e |
Px 27 [
(see Note D) | —— Vgcl2
{C | |
P j
l¢——>— treser

CL BRI A A

FRE I BUEAE DR R R AE 255 - PRR < 10MHz , Zo = 50Q , t/t; < 30ns.
BRI LR R — A, R R X

/O BB AHIN o

I S HABIE A T T T 41

moow»

] 6-4. 5 fir Sk FL B HEL I Y T

14 EXXFIRE
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7 VE4H B
7.1 MR

TCAL9539R #i#WH%H 8 il ZF - a2 pk , RVFH P BCE 1/O i IVREME . 78 BHEERALE |, 11O B E N
No fHIE |, RG] ge ] LLE L 5 N\E B A7 454 110 e B i N aldi . B4\ B H 1) B #5 0RA7 76 A N
(A N i 1 Bl e 1 29 A7 2 PP o 0 N 11 25 A7 28 IO AR P v R A Ik S B B AT s e . T B A7 2840 7] B R Ge 5
PEEHL. B4, TCAL9539R i BA 4 [ TH T4 58 1/O 3 I AEEE 110 Thak. BEE /O R h N 2517 28 045 1] 4w AL 4
HIXZhSRE . Al dmfE LR A FhimBHES . ATBUFERA . ATBRRM P . PIWCIRASE AR |, DAK AT 26 2 IR Bl 1
o X UERLE A AT A B I R AR I R VE R PR TR . SRR EMI (TR ECE 1/0.

AR A T b L5 45 2 0\ D SCROIRAS I, #5437E INT SUM_EAEserh i @R R R A 4, Sl
fahxt s PO S BCE R AL, AT LUK SR R AOERRES . BEAF T IE 51 I S8 VF £ > TCAL9539R #3114
PRI — 12C ML, TERAEMN AR LRI | R ibl#s nl LUBE K RESET %\ 51 B (K PR
HIEEAE 12CISMBuUs RZSHL , TE TRl a5 47 88 AN BRI .

4 (74 AR A5 5 FEX RZA R 114 47 SR AR T | TCALOB3OR TR eHINT (INT) iy St , I 11 7
SR BRI AR DI TNT 3BT DLEBSIAL T B0 h I A o JEILAE R RRE L% — IS5
295 0T AL L2 AR VO 31 B AN BUR | TR AUEIE 1PC MM . B | %28 PR T/
ST ) H AR

FE R R SIS SR | RGP 37T LIS RESET 40\ 51 0 EL A HL P 5701 L 12C/SMBus 4k
ASHL, T HE R 17 28 S RN BRIAEL

FIABEEE S (A0 I AT ) T TSRO 0 12C Mk | 36 S0VF £ B E 6 — - 12C 22kek SMBus.

7.2 ThEETTHEE

INT - Interrupt Logic ]
A0
A1
l w ﬁ> P00-PO7
st Input icBus [ shift 16 Bils o
. ‘ Filter Control ‘ | Register Port
SDA < T P10-P17
A A
Write Pulse
RESET Read Pulse
v, Power-On
ce Reset
GND ——D
A, JITH 110 TEE LN #IE A .
» Al =1
B 7-1. 2 E (1EZ4#)
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Datafrom — Output Port
Shift Register  Configuration Register Data
Register Vee
Data from ___| D Q ,_D‘)ﬁ:ﬂm
Shift Register Lo
FF
Write

Conﬁgu? t::24 ck _Qf— 1P Q P00 to PO7
u

FF a2 ESD P10 to P17

Write Puse——— 1 CK ZS girg(tjzotlon

Output Port
Register

GND

+ 1D Q \ Input Port
,) ) [ Register Data
FF
Read Pul v CK
cC 1 Interrupt —_
:ﬁ Input Port i)D Maskp H— toINT
Register
Pull-Up/Pull-Down 100 kO
Control
! 1
D Q
Input Latch

Register % Latch
Data from
Shift Register D Q Read Puls EN

FF Input Port

Write Input Polarity Inversion Laten

Latch Pulse CK Rggister

Data from D Q
Shift Register
FF
Write Polarity
Pulse cK

A LRERGN , I WA A BN .

& 7-2. P00 = P17 ffaifk H &

7.3 FetEEA
7.3.11/0 300

24 1/0 FLE VAR, FET Q1 M1 Q2 & Tk MRS (ES K 7-2) , WGl — bt . fA s B
T ®)m T HEBL , s KEN 3.6V,

iR 1O BEE N, WPRE A Q1 B0 Q2 , FAE ok T4 i I AF A S PR ES . EIRXAIELLT |, 1/O 51 EIAT R Y&
5%, GND Z [AfFfEMRBE TR AR . EWORIERZAT | FEINE L /O 5] R A0 ri s AN B 3 75 Pl A

7.3.2 A8 H BB BEE

it X ) i P Ay A7 A% SO T R ] GPIO fSRBh . B> GPIO #w] DLk A7 e & DU AN 7T B A i LT 22
o JEIEXEXLEALIEAT AR, H AT AR SRS 1/O SRR S X “ TR R . & 7-3 JEa T AT AL kit
M. FEERAT NI B WA A%t i 1 0 R R AL ) AR A AR R . S LR R A A A A 01b
i, RAEWATFIRETHSRE , IR RIS RE MK T 50%.
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i

PMOS_ENO

<
Q
[¢]

PMOS_EN1 Is
Current Control — PMOS_EN[3:0] [
f —— Decoder —
Register —lt
—— NMOS_ENI[3:0] A
PMOS_EN2 |:
) ) |':
Configuration | —
Register
PMOS_EN3
P00 to PO7
Output Port P10 to P17
Register
—
NMOS_EN3 [+
—
D [} L s
—
==
NMOS_EN2 Lo W

|

NMOS_EN1

!

NMOS_ENO
& 7-3. ik H &

FEAR AL IR B RE U AT AR R e MR A . AR DI, & — NI I, AR i Kl e B R B 120
HL L YR AT GND B3 RO AR s (2™ A Seig i, (HEE A 2 R R T KM (SSN) ) «» #iE
2, TRV D)4 2 A i R 7 2R R R R R S o e T e ) X 9 R A A ) B L DI sl 55 4 ) 4 P P e 8 2%
SSN [F/@l , I E Ao AR Tl -

7.3.3 #7%piH (INT)

AR AR AR A PR, ES N S R N O L T BT B AR i T . 2RI A by, S5, INT A5
SRR i R a6 B B B A e T R S SR R I, B RIS R B R R AL R
FERBUR AT SCLE S ETHEZ JGHIN % (ACK) frkb. 75 ACK I gk b 1) A AL i kAT 7 8262, DRk
FEZIKP A R A M T AT B Bk (BERERL ) o EALE |, /O MR SO 2 B I F ARy INT K.

X — A SR REAT B B E AN R W LB, O HLEC B v B 51 AN 2 S E0h . fF 11O e BE SO
NI, RG] IR 5 NI L A7 A7 2 N RANILIE |, FTRE2 S By i

INT fith LA TG, R a Wi shae | T KoM R B HES] Voo |, BT AR S B2
7.3.4 Z17# A (RESET)

A[ LA 5 RESET M N UVIMAL RS0, RIS REF Voo FHIREL TAEHF. @il RESET 5| IR FFAEAR B P 2= /b
tw , ATSEHUIRASHLE AT . TCALIS39R Zfias ELA i | 78 RESET VIR RF HAE 12C IRSHIVIAE L I i i i
BHPRA . RESET MK FL¥ bk 384 ( 455 ) % E B IAAE 00h.

B RUAEANT TCAL9S39R #17 N _LHEMEN FEMFHEHBRER , HESHE 7.3.6 71,

7.3.5 1R 1%

BAEEAL) 2 12C Bk B sk eS|, fBRITA SR Zar A I 8 A R ERVOIRES . B R 4% 5
Wiz4T |, 12C B RES IEH TAF |, I HARAT 88 #OR Ae HE L 45

AT AL 32 NV R B3R
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1. 1PC Rmh s Kk — AN E sl

2. RN AR E KB 12C Bkl “0000 00007, Hid RIW A7 B A 0. KIXRIF N 0x00.

3. ALASZERE A RIS A ACK. iR RIW AL E N 1 (12EL ) , 234K NACK.

4. B EEEAERIEONG |, BHESHURIESET 0x06 1 1 FATEE . i REE T RAT AR, SMPEAS

BNERE L. IR 1 775 , WAL FEFINES 7Y, JEH 20 12CHE | MHEMNE
2o

5. K& 1 FHATEAE (0x08) Ja , FEHlE A0S — MF LR AFRE AR B AL 7. SR B ER KB %M , IF
HARATEAL.

I FE ERDRIA , SPRIAT AL R A A A R E Dy B R ERIAE .

7.4 TR
7.4.1 _LEEN
BETE (M OV) Jtihn® Vog I, WEB EHE A28 TCAL9539R RFAEEAUIRA |, HEIMIFIAR] Vpor. R,

BRI, I H TCAL9539R % 17 45 A1 12C/SMBus IRAEHIHIMHMABIIRES . 25, LAUK Voo BEET
T Veorr » HRE B AR LSRRI E AL 1.

7.5 4if8
7.5.1 I’C #0

XU 12C A2k B HRATES B (SCL) LA AT HH (SDA) LR A, EEREBISF I 0T | PR R AR i
HUPH SRR Y. A MRS T ARE , 4 Re R sl et .

4 SCL it Ny P, st 3 0% 8 8 26 #F ( SDA SN /d b b e BT B P56 36 ) R 3 5 814k 12C
s (ESWET-4) o ERIERSNIFEZIE , & RIEREIIETT , B KA 0 (MSB) , e s 17
A7 (RIW).,

BB A RO S, e AN (ACK) WAL, 76 ACK AH eI fik i (5 fL~F 3 16] |, SDA H N/ i AR H
Vo H bR RS N AR AE ST B S5 A A 1S 2 T

1E 12C 2k b, FEREASIHpi ki A TR0 OUAR S — AN BB 7 o 72 B B FE I 0 v ko 9 ), SDA £ 1 30 6 Zi (R B
€, BN B2 E AR SR ot drd (JHiGEFE ) (EZRET-5) .

Pl a2 ROAE 156, B4 SCL N\ Ay HSF B, SDA it N/t B FEP B i P e (1S HIE 7-4 ) ©

FEFFAE AP LE A8 P2 1], T LUK RO OO 05 DR % S e BB . 9\ G B — 1 ACK . &
B AUIRE K SDA 2k , RIS A e R ACK . fH it 123 1 ST7E ACK R Bl Bkf 116 432 SDA 2k |
ICRE , 76 ACK HIJCHT bk B S PO AIR) | SDA LB Rt MR T (TSI 7-6 ) . 4 HbRsIca e ke |
CSTHEBMCEEA 5B M A ACK. MUl , 421 50 SUE M b R 1% B BB A4 2 SR A A
ACK., 575 A2 LR 1) A B 363847«

1 B A BRI B O I BRI L LR — 3R AT A (NACK) | R0 BRI MR 46
{55 . 3R A BT K SDA LR N T RSB IRI . R T | Rk S SRR, |
e 38 e R A

SDA

P
| |
Start Condition Stop Condition
& 7-4. JREFE LR A X
18 TR PRI 1% Copyright © 2025 Texas Instruments Incorporated
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sbpA  / X AN

SCL

Data Line |Change

& 7-5. hrts
)
Data Output | I o T
by Transmitter : / ><
| - -
NACK
Data Output Sa

by Receiver °°

ACK

SCL From
Controller 1 2 8 9
: i

Start Clock Pulse for
Condition Acknowledgment
& 7-6. 12C B4k LN
RT1. EOEN
B
A
7 (MSB) 6 5 4 3 2 1 0 (LSB)
#AF12C Huht H H H L H A1 A0 R/IW
P07 P06 P05 P04 P03 P02 PO1 POO
110 %4 S 2%
P17 P16 P15 P14 P13 P12 P11 P10
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7.6 TIPS
7.6.1 2 1E 10
TCAL9539R ffhdik i & 7-7 .
Target Address le

[1]1]1]o]1]a1]a0] |
——

Fixed Programmable

& 7-7. TCAL9539R Hihk
£ 7-2. HhtS%

_ A - 12C 242k F R

L L 16 (k] ) o 74 (o5t )
L H M7 (HHE )« 75 (o] )
H L 18 (T3 ) . 76 (TN )
H H 19 (+HEH ) « 77 (kR )

HAR AL R f 5 — B g ST EEHAT HRAE (BEIEEN ) o (1) PR |, K (0) S Ak,

20 R 15 Copyright © 2025 Texas Instruments Incorporated
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7.6.2 B ir sl S F T

JRIN R AL AT, R 8 2 Rk — AN EETE TCAL9S39R A (i T A7 48 i ir & 1 o AR 749 1
BARLL SR T 3252 N a7 ae (AN St VeI E ) o 5 6 S ar T B =1 T
[ EAFIY R IhRE (BHE 10 ) o AT A EHIIA K ik dr & 515 .

FOEFranLJa , WU A SR QR SEBGR I T ], ERAE B A . AR B SRR A SR AL
P A7 4 BA N 00h.

B7 |B6 | B5| B4| B3| B2| B1| BO

B 7-8. & A FFAhr

713 AT
>
B7 | B6 | B5 ﬁjﬁﬁiﬁ B2 | B1 | BO ﬁﬁgf i L Eragtie
o | o] o] o0 ]| oO 0| 0| o0 00 PN Ta ) EaE ] XXXX XXXX
o | o] o | o] o0 0| o0 1 01 PN R T XXXX XXXX
o | o] o] o0} oO 0 1 0 02 it o 0 VPN S 1111 1111
o] o] 0| o0 0 0 1 1 03 Wi 1 LTINS 1111 1111
o | o] o] 0] oO 1 0| o 04 et R 0 BEEUS AEA | 0000 0000
o | 0| o0 | o0 0 1 0 1 05 R S 1 FEUSAFS | 0000 0000
o | o] o0 | o0 ]| oO 1 1 0 06 fii & 0 LTINS 1111 1111
o | 0| o0 | o0 0 1 1 1 07 it & 1 LTINS 1111 1111
0 1 0| 0| o0 0| 0| o0 40 i IR AR TR O RTINS 1111 1111
0 1 0| 0| O 0| o0 1 41 it IR AT O LTINS 1111 1111
0 1 0| 0| o0 0 1 0 42 U 1 BN P 4 VPN S 1111 1111
0 1 0| 0| O 0 1 1 43 ISR A 1 | RSN 1111 1111
0 1 0| 0| o0 1 0| o 44 PN Eeaaged ) BEHUS A | 0000 0000
0 1 0| 0| o0 1 0 1 45 PN e A EEUEAFT | 0000 0000
0 1 0| 0] o0 1 1 0 46 FR/ R f798 0 | iUEATT | 0000 0000
0 1 0| 0| o0 1 1 1 47 AR AR 1 | BUEATT | 0000 0000
0 1 0| o 1 0| 0| o0 48 TR AAAR 0 | BT 1111 1111
0 1 0| o 1 0| o0 1 49 bR R AR 1 | RS AT 1111 1111
0 1 0| o 1 0 1 0 4A o T 5 i 25 4752 O =P 1111 1111
0 1 0 0 1 0 1 1 4B e B A A 1 BB N 1111 1111
0 1 0| o 1 1 0o | o 4c TR S %577 48 O LI 0000 0000
0 1 0| o 1 1 0 1 4D IR s 25728 1 EaE 0000 0000
0 1 0| o 1 1 1 1 4F WrdsmORE /AR | RIUSATA | 0000 0000
7.6.3 A rras i

N I B A Ay (A AEas O A1 1) RS S N RIS |, oI B A SPR 51 E SO RIS 2 R . A
i LA A7 O A . HONR A AF B A AR BOIME (X) 1408 2 4R i g o AEBAT BR IR 2
BT, RGURER iy & 51 RIB B NS, AR 12C S8 TR U 4\ 1 27 745
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R 74 FEH 0 (AN DFER)

Bz 1-07 1-06 1-05 1-04 1-03 102 101 1-00
BRAE X X X X X X X X

fir 117 116 1115 1-14 113 112 111 I-10
BRI\ X X X X X X X X

B th o VAR A ( AEATAR 2 A0 3)) S b G B A AT 4 5 SO H AR 5] BB O R T K e A7 2 R A B X
SE OB S RIS o SR, MO L 27 A7 35 1 U e 1 2 A b e 39 100 Mk A 2 PP AR, T A2 SE B

Y151 BME -

R 7-5. A 2 0 3 (iR D EFEAE )

fir 007 | 006 | 005 | 0-04 | 0-03 | 0-02 | 0-01 | 0-00

BRI\ 1 1 1 1 1 1 1 1
R 017 | 016 | 015 | 014 | 0413 | 012 | oM 0-10

BRI 1 1 1 1 1 1 1 1

WL S e p A7 as (A A7as 4 15 ) SCVFRTHCE A5 A7 4% € SONRIN 105 EEAT AL B e o I R ey A7 2 P K 2
AMIHEATRE (S 1), WAR R SRR o R e . A RR B A A A TH OIS R (BN 0) , IR
i 11 51 B SR A bk 2> DR B

RT7-6. FHEH A5 (RMEREFER)

L P07 | P06 | P05 | P-04 | P-03 | P02 | P-01 P-00

BRI 0 0 0 0 0 0 0 0
fr P17 | P16 | P15 | P14 | P43 | P12 | Pn P-10

ERAME 0 0 0 0 0 0 0 0

FLE W74 (W74 6 /7)) BE /O SIMKT . WX Ar A as P e By 1, WA R 51 B s
NEA F U R BN AR AN o WX ST ARG T RSN AE B O, WA s 1 51 R R g . R
M N\ TC BB SO B T B e ORI AR Ao R T B

RT-T.FHEBOMT (HEFFER)

i C-07 C-06 C-05 C-04 C-03 C-02 C-01 C-00
BRIME 1 1 1 1 1 1 1 1

AL C-17 C-16 C-15 C-14 C-13 C-12 c-1 C-10
RE 1 1 1 1 1 1 1 1

Bt OBl 9 2 AR A A A2 ) P i 1 GPIO 22 v s )%y H KBl FE . RS GPIO #8TT LI L P A 75 A7 45 Pl Ak 57 3t
Fic B P e A Y R T Bl B ) PO7 AR A RS 41 (5B 7 GLANEE 6 4 ) FEH , dm PO6 HIFAF /AT 41 (2R
5 FLMIZE 4 £ ) #5155 . GPIO B4t 3k 5h HL-F- 4w F2 v 00b = 0.25x Ik#h5%E . 01b = 0.5x IXF) 5. 10b = 0.75x
WA 11b = 1x , DISEOLAE IR 1. W24 8.2 11U 1 ZVE4IfE B .
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R 7-8. TR 40, 41, 42 143 (HHESREFFR )
A CC-03 CC-03 CC-02 CC-02 CC-01 CC-01 CC-00 CC-00
BRIME 1 1 1 1 1 1 1 1
YA CC-07 CC-07 CC-06 CC-06 CC-05 CC-05 CC-04 | CC-04
BRIAME 1 1 1 1 1 1 1 1
A CC-13 CC-13 CC-12 CC-12 CC-11 CC-11 CC-10 CC-10
BOAE 1 1 1 1 1 1 1 1
A CC-17 CC-17 CC-16 CC-16 CC-15 CC-15 CC-14 | CC-14
BRIAME 1 1 1 1 1 1 1 1

By NBUE 3 A7 A8 0 AZER] P din I GPIO SR AN BUF I RE . XL 27 A7 43 0 AE 51 JAIRC B W N\ i I 2. 24
WNBAF AL Y O I, ABUEAH BN GRS . FHBZE N 51 BPIR S B 2 77 A b . B2 U\ 27 A7 4%
SARERA . U RAE R U A S 127 A7 4% A AR B B AT BRI R Wi B

R AU A2 AL BN 1, BN R SRS . S AR 2 &7 48—, S N2 R e 4
IMEB NI D2 AE S (AR O A 1) MUAHRLAZ o SR N\ o 25 A7 AR 2l B BT . (B2, SR\ 51 IE
IR S A A7 s 2 AR B AR AR |, WA TEER T T, O HLAa A\ i 1 55 17 48 AR BT 2 OR35 51
MR fE -

BN, Wik PO4 ML T4 0 RZE | SRSy 1 RE |, IR EHEE 0RE , NI 0 2 £7 a1 i 3R
PR BOF A b T (A RAR BRI ) o GG I O AR A AT BEIUERE I, RS HAt i A R AR, P
KB by, BN G I O AR M0EE 4 AR “17 o RN AT AR AR 4 AL — IR UL AE 8L 5 Y
“0” .

HARBF A S P RN UIHCRES | S0 E R B LSRR ARSI, P OREFBOE - SN B A7 A IR O e 17 8
FRNIRE AR, RN Wi R 7 . i R A AU w5 A7 s WBUFIE BN R, JF HIm N ERE KR
BIHBFIRGE |, HWREERR -

A RSN 51 BIAT S AN AR ARSI TS N B 2 A B I 2 S e 22 i i T 2 A T S SR AN 51 A
FEBUF A BRI, AN B A7 S B 2 S A A AR LT

F 7-9. FAF8 44 T 45 (B NBIESER)

bz L-07 L-06 L-05 L-04 | L-03 L-02 L-01 L-00

R 0 0 0 0 0 0 0 0
L L-17 L-16 L-15 L14 | L3 L-12 L-11 L-10

BRAE 0 0 0 0 0 0 0 0

AT AR RE A A% SUVE P R I EREEH] GPIO 51 _ERi/ TR B P E o R A E IR 1 ] Lk $E L/
RS . RAZALRCE AR 0 2 WIT B/ MR PSS S GPIO SIMIMER: . 2 GPIO 51K E Vi i , &
R SRR & B F A E N S VM RV SR E2 5 ik 2 il ok A A VAEN SR
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R 7-10. F172% 46 1 47 ( LRI TR FERETAES )

A PE-07 PE-06 PE-05 PE-04 PE-03 PE-02 PE-01 PE-00
BRIME 0 0 0 0 0 0 0 0

YA PE-17 PE-16 PE-15 PE-14 PE-13 PE-12 PE-11 PE-10
BRIAME 0 0 0 0 0 0 0 0

AT R A A 4 SOV P I S AR AR L) A A7 A AR BC B BES GPIO , DLEH sl R g . RN
BE N 1 2% GPIO SIIEHE—> 10k Q H EHrHfH . BB E N 0 2 41% GPIO I IL#—4
10kQ NP, WRIE w7 A7 8% 46 A1 47 0] B/ R RiDhRE , ME NIZE a7 as A 2xt GPIO 5| i A5
M o

R T-11. &4 48 1 49 ( B/ T ROEH&HFFE )

KL PUD-07 | PUD-06 | PUD-05 | PUD-04 | PUD-03 | PUD-02 | PUD-01 | PUD-00
BRI 1 1 1 1 1 1 1 1
Br PUD-17 | PUD-16 | PUD-15 | PUD-14 | PUD-13 | PUD-12 | PUD-11 | PUD-10
BRI 1 1 1 1 1 1 1 1

RN B A A s BRI ONIZ AR 1, R R GER SIYIRIZE T b . W] DUIE IR P B i AL e B N IZ A 0 SRR
F g

RN TARES | JF H A W 5R A A A P AR B B 1, I BER P IR F HAST 3 A S BT SR e R i
WA TN AL E Y O, KW b S| B

BENGR TIRES , IF PRI Wl BRSO b B il A7 A A BEE N 0 2 SRR S| S . R T
T2 R P W A R N I R I B L B B 1, KR BRI 55 T 51 B

R 7-12. F174% A A 4B (TR RR1F4s )

fir M07 | M06 | M05 | M04 | M-03 | M-02 | M-01 | M-00

BRI\ 1 1 1 1 1 1 1 1
e M7 | M16 | M15 | M14 | M3 | M12 | M-11 | M-10

BRI 1 1 1 1 1 1 1 1

HIWPIRZAS B A a2 H TR IR TP R A i ap A e o BRI, 248 1 ORI NS 5] TR IR . 128 0 ot
NG AR R W 22 v 7 B 2 A7 s P A NEAL BEE DN 1 ( Bl ) I, hIWPIRES ALK IR [F1 24 0.
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R 7-13. %4748 4C A1 4D ( FWPRAHFFE )

A S-07 S-06 S-05 S-04 S-03 S-02 S-01 S-00
BRAME 0 0 0 0 0 0 0 0

YA S-17 S-16 S-15 S-14 S-13 S-12 S-11 S-10
BRI 0 0 0 0 0 0 0 0

i L v 1 P B A A A A O L HERR BT R 1/O 2. 2R 0 2% /O BLE VHER K ( Q1 A1 Q2 AL FiEEIRE | 1
ZHK 8-2) . 1 1K 110 IENITN ( Q1 #ZEH , Q2 e TiHaRE ) |, @WK dr & 752 LR B W 7 4%
(06 1 07 ) Kedim 51 BB E v 2 0T, XFiZ A 47 4% (4F) BEAT AL

ODENO fit & % 1 0X , ODEN1 Fit &t 1 1X.
R 714, FH% AF (HHIROREFERS)

B R ODEN-1 | ODEN-0
BRAME 0 \ 0 \ 0 \ 0 \ 0 \ 0 0 0

7.6.4 pLEHES

PEH %55 TCAL9539R 2 [u)if i 55 N A B i 4 22 e 4 4h:

7.6.41 5\

LRI B AR B 2 (LSB) BB IZHE O , F MU 164 TCALOS3OR ( 2 HIIE 7-7 BT i
ALY o Al T ERAL L R R | JFUE A A B A T L R OB . — K5 At R B
S AR

TCALO539R t1ff) 22 N 17 BALEAIER 11 ANFAEANE(T . 11 X417 8RNI D425 . Wtk o 1 %47
5. WPEREEE S, MBS, MK (FA 16 fAEE ) . MABESRE. bh TR
BER AP B, LR T R B IR B AP UDRAS A (88 . (B AR E BRI MIB 2R | F— AV
MR B 0 5 — AR (VSR 7-9 R 7410 ) o AL, RURF— AT B S 3
V(A8 3) |, AT ISR 0 0 (A8 2) .

—RE N AL R RO B T BB IR IXAE A 8 AL A A AR X SR DAL HA R A7 AR AT R

|
Data Valid 1 *‘

L e

Data Out from Port 1

SCL 1234 /56 \ 7L/ 8\ 9 ) |
Target Address | Command Byte ‘ Data to Port 0 ‘ Data to Port 1 \
/ ‘ L] L] L] L] L] L] L] ‘ / L] L] L] T L] L] L] ‘ / L] L] 1 L] L] L] T ‘
spa [s[1]1[1]o]1]atfac]o[la[0 0 0 0 0 o 1 oflaor Data 0 00|l 1.7 Data 1 10[p [P|
‘ 1 1 1 1 1 1 1 ‘+ 1 1 1 1 1 1 1 1 1 1 [ 1 1 1 *
Start Condition R/W|Acknowledge |Acknowledge |Acknowledge | Stop
‘From Target ‘From Target From Target ‘ Condition
Write to Port 1 1 /'\
T T | ‘
| | | 1
Data Out from Port 0 { [ [ X |
x 1 il
| | * |
\ \
\ \

t. ﬂ
\
\

B 7-9. 5 EH s 0 F 7
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sCL 2L /3\ a5\ e\ J7\/8\f o\ J1\/2\ /3 4\ /5\Je\J7\ /8| Jo\ J1\ U2\ J3\ J4 eL/7U/s\yo\ 1\ /2L /3\Jal /5 e e
Target Address ‘ Command Byte ‘ Data to Register ‘ Data to Register
/ N \ \
T T T T T T T 1 T T T T T T 1 T 1 T T T T
soa[s|1]|1[1]o[1]at]aofo]iafo 0 0 0 0 1 1 ofla|use = patao | Lse|[la|lwsB = Datat = = iss|a|P|
44 |4 L3
Start Condition RW ‘Acknowledge ‘Acknowledge ‘Acknowledge Stop

From Target From Target

A 7-10. E AR E FFEE

From Target Condition

7.6.4.2 {ZHL

SRR RS s 3% TCALOS39R itk |, 31K LSB W B NIZHE 0 (1ES MK 7-7 I F &L ) . T
e bt 2 J5RI%E | Vg T B5 A A7 8%

HEHENGE , FOOREGRAA L | FX SO R AL BN 1. S5 B TCAL9539R Kk fir & 515 i g X
MFF AR IEEE (ESHE 7-11 A 7-12) o HUETE ACK Bkt i) EFHEM BN T4 . BCE — /N7
WG, ATRe A Y, EEEE I S Tz AN AR T A R Bl A RSB A 1, R
B R — A RSN 1 0o AR BB i b 3 A et = A OB IR (BFERRI BB G — AN T, &
SN ESE . ERERENEAE | 2T TS EA RN DR T — NS 0E. Bl , wRAeR
TR B T R JE B T NS 1, U T R B S BRI A AT AR AN O

Data From Lower

Acknowledge Acknowledge Acknowledge or Upper Byte  acknowledge
Target Address From Target From Target Target Address From Target of Register rom Controller
T T T T T T T 1 T T 1 T T T ¢
[s{1]1]1]of 1]a1]|ao]ofa] commandByte  [A[|s[1]1[1]o1]a1fao]1[a]|msB Data Lse|A |e
1 1 1 1 1 1 1 1 1 1 1 1 1 1
Y y Y
_— [ ¢— First Byte ———p
RW At this moment, controller transmitter RIW
becomes controller receiver, and

target receiver becomes target transmitter.
Data From Upper
or Lower Byte No Acknowledge
of Register  From Controller
/ 1 T 1

o o o|MSB Data . LsB[na] P|
L L 1 L L L L
A A +
<4—— Last Byte ———¥ Stop
Condition
LS54
B 7-11. \FFEREE
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scL AR AV ALY W WAV AVAVAWAVAVAVAWAVAVAVAVAVAVAWAWAYW AWARY
Target Address } Data From Port } Data From Port ‘
T T T T T { T T T T T t
SDA |s|1 | 1| 1|o|1|A1|Ao|1 hAl Datal |%A| Datad. HJA|P|
" start RW t ﬁ ACK From ﬁ ACK From NACK Frorﬁ L}smp
Condition ‘ Target ‘ Controller Controller Condition
Read From
Port h {_\—

.

\
Data Int :\/ ( ‘ ‘
a aPr:):: E *Data ZX Data 3 ‘ Data 4 X \ Data 5

[

} tph ﬂ —> tps {

‘ ‘ ‘ ‘ INT is cleared
‘ ‘ ‘ by Read from Port

INT ] L[] L]
\

‘ ‘ \ | Sto? notINL_cFeded
ty ‘L > e to clear
A, AU SR R R AR . R A X RSO, TR ECHT N I B BRI ) o AR Z AT AT IR E
79 00 ( BLHU A G H T ERS ) o

B. XkKEIAEEMASF LR EH)AZ), LURWIGA R A bk 8 Ak B P i O SEPREE & 5 2 (8] B 2% ok R A (15 S0 K
7-11) .

Bl 7-12. EE A G O A28
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8 N L

&iE

DU REFI 873 AR EAE T T o, T AMEORICHER A e 8k . TI B2 7 R AR D E & oo
RMEHTHNA. 20 M IS R SR LB, AR RS ThEE.

8.1 MR

FERFI , TCAL9539R 4 HARERS] 12C fii#s (ALFEAS ) | [ANT 12C B2 vl A A & (5 ] 20 i1 Hofth H 4 2%
. TCAL9539R A T-izt g il S fm fe A B | FEUT i 4% f L M ez 1 1 GPIO.

8.2 #AIN F
8-1 J&/r 7 A LM#E ] TCAL9539R M«

Subsystem 1
(Temperature
0.1uF Sensor)

— OND INT
vce T . TS * . °
Subsystem 2
100kQ
Voo 10kQ < 10kQ % 10kQ é 10 kQ % 24 2kQ (Counter)
Vce R
29 100kQ < 100kQ RESET
SCL ° SCL P00 ‘; Nt
PO1 . —°
Controller SDA 23 SDA 6 A
P02 |
INT INT po3 |
GND Naese ENABLE
RESET Po4 <
PO5 < BL
TCAL9539R —‘ QL
——— v
P06 <19 Controlled Switch
P07 |l 11 (CBT Device)
P10 |13
) P11|el4
Al p12]<15 ALARM
21 P13 [«16 Keypad Subsystem 3
A0 P14 17 (Alarm)
P15 |18
P16 et
GND P17]<20
. 12 |
A XTAORE], SRR E Y 1110100,
B. PO00. P02 A1 PO3 fic & N o
C. PO1#1 P04 & PO17 BLE MM .
D. FATREFESIMAN (£ P L) FEBHEE. MRMANIES A IMNGTES , WAFEHEE. M (£PmOF ) AHE LRiH
PH#S o
&l 8-1. AN AR (PW)
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8.2.1 i/ ER
x 8-1. Wit
B+ BUE
EIRHETE (Vee) 1.8V

I ERAUEM P SO T (loL) 25mA

B BRAUEE | P ¥ OB (lop) 10mA

12C s 2kmtsd (SCL) ¥R 1MHz

8.2.2 I FE
FH SCL A1 SDA LRk HE 411 LRl R , I8 12C M2 LT HARMIM R . B BRI Voc.
VoL (max) A loL HIBREL :
Vee - VOL(max)
lor )

Ro(min) =

e R B A BH S B K _E TR TE] £ (5T fgoL = TMHz O PGE B G SR i 47, 1% 18] 120ns ) AR L2 Cy 1)
PR

R (max) — t—r

St F bR AR ER R RIS 1T, 1PC BRI R K BRI 400pF | 5t F o Nl s , AR
550pF. m LLEE K TCAL9539R % ( SCL N C;, SDA N Ci ) « HLAEREMTLI B |, LML EHALE
PRI | A5 R HA.

8.2.2.1 X4 I/O 4 LED it 8 KRB/ lcc

2 1/0 FT#%) LED B, EATE S B K 8-2 i~ B IHER EFER] Vo, X THRCE AWK P uhd |, HERHERE
BiE V| BT Vo midgn. LED &—A M5 , BABMEEE Vi, 24 P ui DR E NE AR, LED K , {H
V| & V1, &T Veeo

ST A N, 2 P o A E N DA/ ME BRI R , $55 LED 19 P Sim R R 6 200K T B S T
Veco KB 8-2 JE/R T —AN5 LED HEH S BHAE A BH 2% . ] 8-3 \&7n Ve H LED HEHEMRZE D> Vyo XBFIT7E
#E /O V) REFEESE T80T Vee , 24 P i DL E A% H LED S8R, AT ARG 1EZ04 M ) e FE I T FE o

Vee

LED 100 kQ
Vce N

LEDx

K 8-2. 5 LED FHEXfI = PHE AL pH A%

Copyright © 2025 Texas Instruments Incorporated R 15 29
English Data Sheet: SCPS315


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCSY29
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSY29&partnum=TCAL9539R
https://www.ti.com/lit/pdf/SCPS315

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TCAL9539R
ZHCSY29 - APRIL 2025
1.8V
Vee
LEDx

3.3V

LED

&l 8-3. B Rt i B2

8.2.3 M/ HiZE
25 1.8
—— Standard-mode
\ —— Fast-mode 1.6
20 \\ —— Fast-mode plus 14
\ — 12
g 15 \ £
= \ g 1
g N E 0.8
o« 10 \. T 06
N
0.4
5 N~ ~ Ve > 2V
i } — 0.2 — Vce >
i S~ \\~ — Vec <=2
—— —— 0
0 0 05 1 15 2 25 3 35 4 45 5 55
0 50 100 150 200 250 300 350 400 450 Ve (V)
Cp pF)

FrRUERLS @ fgc = 100kHz , t. = 1us
P fgo = 400kHz |, t,= 300ns

&l 8-4. FA L4 BB (Rpmax) 5K HE (Cp) FIHI
%

% Ve < 2V I, VoL =0.2x Vee , loL = 2mA
*1 Vee > 2V I, VoL =04V, oL = 3mA

[ 8-5. B/h B (Rogminy) 5 EHEEAERE (Vo)
LIESS
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8.3 HLYFAH AN
8.3.1 _LFHAEMER

R R AE TR BR | TR AL D REls TCAL9S39R SALNERUCIRE . EH G M ERBHLL T H
ERUEARETEERN . BB EANA R ER RN, B kEEN.

8-6 M 8-7 W fsr 1 AR A Kl L A7

|
| |

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

| |
| |
| |
] | ]
| | |
| «——VcCc_TRR GND—P| |
| | | |
| | | |
1 1

| |

| Time to Re-Ramp
+— Vec RT— +«— Ve FT—> <«—— Veec RT—>

& 8-6. ¥ V [&Z 0.2V EL OV L\ F , A5 EF

Time

f f ; } Time
| | Time to Re-Ramp | |
«— Ve Fr—¥ #—— Vec RT— ¥
&l 8-7. % V EZXT POR R{E , A EH LI
%% 8-2 1€ | TCAL9539R L HLE A D REAE AT A IS AL I f SO I (R e -
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R 8-2. EWATHIRR A EZE

30 @ i M mkm e
ter T REE R &R K 8-6 0.1 2000 ms
trT Lot w2 K 8-6 0.1 2000| ms
tTRR_GND FEHIT IR E (24 Vee FFE GND i) & K 8-6 1 us
tTRR_PORSO ENiipin 7]‘+iﬁmﬁj‘|ﬂ ( E VCC %E VPOR_MIN - 50mV i ) ﬁﬁ—‘i‘l?ﬂ |5 8-7 1 us
Vee eH BV =1us i, VA2 TFIMEASTEEhEEF BB [ES0H & 8-8 1.0 V
tow 2V =0.5x Vo I, A2 3T a8 W7 4058 HS i K 8-8 10| us
VpoRF A% Ve I POR () H R A A5 0.6 \Y
VPoRR FF&E Voo I POR (1 H R kAR A5 10| V

(1) Ta=25°C (BRIESNAUH ) .
(2) Rk, RIERHE.

R BT IR s A B AR RE . TR (Vee ew) MR (Voo o) MR, S5BE A JHIH
PUAET PP R B E A PERER R 3. 18] 8-8 ISR 8-2 It 1A SR il B X e AR I BE 25 .

; ; } Time

B 8-8. FMEEMFINEE

Vpor M FHEM B R EE, AT Vpor X — HUE TR | RESRBIUE N &4, % i 294722881 12C/SMBuUs
REVHIBHRNER RS . Vpor FIEAF , BARBRT V & FEZE 0 I52& M 0 Fis EF. K 8-9 fl15k 8-2 #4
T RIS B E ZHEE B
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Veor
Veorr
P- Time
> Time
I I
\ \
A 8-9. Vpor
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844

8.4.1 T /FHEH

X TCAL9539R (I ENI AR (PCB) AiJmy , NEEAE W WLIK) PCB A Ja ek , 55 iy i 1% A 5 ) At i) 2
( BIInUC RSP PTRIZE 235 ) X 12C A5 S BT & A2 10

FEfIH PCB Aiim , RAESEEGZ B 5 SR E EA , ERTTEB A (1IC) LR E(E A& 2 B DT |
A FH AR PR A 2 R AR 08 W 2 2 o P Y0 AT A 2 P B KA P AL o 55 G P 405 T 2 R P 2 45 00 O T 42l R
IR R R S PR I P T A A R P R T S SR A B A PN (1 R U B U R v A
P XL R AR AT fESEIT TCAL9539R. & 8-10 R R 1 IX S f st ik .

X B 8-10 AR LA R Bl , T UK TR T8 S A2k, R IR)= AR Al (GND) 1970 %1, AT 3%
R 2 JZ1 PCB. HAE , X TE SAT LS RN B AR , I 4 JZHEIR . £ 4 2 PCB L, i AETHZ
MEZ EBATE S, B —DWEZE LTI  , JFR 0 — AW R L TR R o 2 F 1 i ek
3 P TT 1 D R AT M- T ) PR B ARCAT SR AT v, T8 AL LR TICE AR 75 EE L R el GND 3R I ke o A
551, IF Hal LA U5 AOE B 2 BB BRI 73— Mo Ar R 5 R A5 5 AE Ze HEAT 2 A AR ) 55—, thEd
fERESL , H K 8-10 AR /RIZH A

8.4.2 7/ Hl
LEGEND
£°% Partial view of plane
.o (innerlayer)
QO Via to power plane
- = "3 Via to GND plane
By-pass/de-coupling
e capacitors
2
Q Sty L N
g r'd
o § m—
>4 ~ Sae
<\ w
_O o
Q2 [ A SDA
\g 3 RESET SCL
- 4 PQo A0
5 PQ1 (e}
4_/_ C'B P17 >
J{ - m P18
—
/ 7 PQ3 < P15
O
§< {8 P44 = P14
: — T | .
/ pdo P12 5
/ Pg7 P11
GND P10
L
.
/& 8-10. TCAL9539R #i /5
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9 BRAFF SRS
9.1 B TS FEHE AN

BRSO EOFRE A , T SR ti.com LRSI S OCIER . st @A AT BVR] AR Bl A IS A
o HREMMEAELE | i RTS8k

9.2 T REEIE

TIE2E™ 0 e ipdn & TRIM R EES Yokl | W BB G RO RAY0E . S IiF st 5ey. Bk
G R B A TR B SRS T PSR BT 7 B

VRN A B S AN TR “HERE” SR, XES AR TI HARMVE | I EAR—E B T A 530
TI A8 I 22K

9.3 FEitR

TI E2E™ is a trademark of Texas Instruments.
A b H % B BT & I =
9.4 FH B HESE
BRI (ESD) SR RIX AR HL G . ZE AR (TI) B BOEIIE 24 i T 5 B AL BT A R F B . 0 SRS <3 IE A 0 b
A RIS R | A SRR S s
m ESD H#IR/NE FERUNIERERR R , REBAIRMME. F% LR RS ATRETE A 52 21K | X2 R vIEw n) 2
B ] B T EUER R 5 R A BTSN HE A

9.5 Rifk
TI RiE# FARERN IR T ARYE BRI AIE o
10 23T 7 53k
VE - LARIARAS 0 SR T B 5 24 B A 1 SRS AN )
AH BIATHRA T
April 2025 ) VIR RAT IR

1M U, BEEAATITEE B

AR DU S AU, BRI IS B X5 B R E a T s s . B i, A SATER
HANE X SO BT BT o A7 R EER R PSS AR ROA 15 20 B 2 ) S i
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i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 7-Nov-2025

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 ©)
@ ©)
TCAL9539RPWR Active Production TSSOP (PW) | 24 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM - TCAL9539R

@ status: For more details on status, see our product life cycle.

@ 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 TlI'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
4 |+ KO |4 P1—»]
DO OO0 OO T
o| |e o Bo W
Rl |
L & Diameter ' '
Cavity —>| AO |<—
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
| [ 1
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins | SPQ Reel Reel AO BO KO P1 W Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TCAL9539RPWR TSSOP PW 24 3000 330.0 16.4 6.95 8.3 1.6 8.0 16.0 Q1
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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)

TCAL9539RPWR TSSOP PW 24 3000 353.0 353.0 32.0
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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
] — == o
[ e
] 1
| 1
| 1 i
T — I—
| 1
| 1
| 1
| 1
(] — jzgi —t
B J 45 Fﬂ 24% 939

.19
4.3
S % [o10 [c[Als]

J

’ : GAGE PLANE
./ \
\ 1

]

;i
\\&,,/\ (0.15) TYPj ‘ I
SEE DETAIL A g Xl

\\.

DETAIL A
TYPICAL

4220208/A 02/2017

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

4220208/A 02/2017

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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