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Vr

Ru

S1

From Output Open
under Test S2

C
I (see Note A)

Load Circuit

NOTES: A. C_includes probe and jig capacitance

USAGE SWITCH

Translating up S1
Translating down S2

I

Vi
Input |
I

|
> I<—tPLH
|
|
| |

| Vin
VML
|
[ Vi
> e tpu,
! Vou
|
| Vi
|
| | Vol

Vm
Output | |

B. All input pulses are supplied by generators having the following characteristics: PRR £ 10 MHz, Zo =50 Q, t, <2 ns, t;< 2 ns.
C. The outputs are measured one at a time, with one transition per measurement.

B 7-5. f i SRR R
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8 E4nii e
8.1 iR

TCA39306-Q1 J&—#CRFHIERE (EN) %1 N\ IR0 X Ia) FLU S P36 3685, 5 12C. SMBus 1 I3C 3%, AI7E 0.9V
% 3.3V Vrerq M1 1.8V % 5.5V VRepo HITEE N TAE.

e T LATE 0.85V F| 5V 2 [A] S I ) s 3 e 1 Je 204 FH 7wl 51 . e e AR SRS HLEE (Ron) » T EA
TR BB IR T ER . 2 EN AE PR | B3T3 , 3¢ H SCL1 A1 SDA1 1/0O # 7 HliEH =
SCL2 F1 SDA2 /O, M Se8 s I E XA R TR . 24 EN ARHSEN | #gsTFoe e i |, 7R 0 2 [A7EE — A
[ R

B 1 LR R , TCA39306-Q1 ik wJ FH FK5 B8 el FE IR 40 5 S AR BE R R RS, DR R AR DR Ui A A o
P EN 5] AW T 18 i 2R 1 %

1E 12C BRI, AR RIPOE A )8 R 2 FRME Y 400pF |, PUsiE + (1) S 28 i 25 FRAE Dy 550pF |, ix BRI 1 2% £F
HEMBLAKEE, IO RS TR, A5 S F P  A1E , HUE PTIK) B ANMIR T 400/550pF

#elF¥) SDA Al SCL 38 T8 AT AH [ A H R E i FL A% A 18] B0 Pl I 22 AR RSB IR 22 AE 5 /1 o IXAR T 3250
A AVE LR T 5, RURZIT SRR XS PR i

8.1.1 BEAREREX

ARG T —ARIRN Vi KIBRMERE , 7EWHE Vregrr M Vrer Z A NFET B, AZBRME AR ASCR 20k
M. EERT , Vi FIMEZ5 0.6V,

8.1.2 EHRI B RE

] 8-1 PosMIEH BLEF , MRS I VRero MIRAE —EIFERZE A 200k Q A , RJaE—ET
Vrert ME FET BRME RS AE R o IR HE i ST B A RO R F P I — AR 21 55—, RIS 7348 0 1
PN AN [ iz EL o

Normal Setup Vece=+3.3V

Veor < V. é
cor= Yooe 200 kQ

ﬁ EN
+1.8V+VTH§

Veert| iT Veer)
L

A SDA1 SDA2 A
SCL1 SCL2
& 8-1. EHXE

THERHR VrRero FEEM Voo Z RIS T —MNMNTHESS . W2 Veers £ HFLE 0L T BHGER R Vee
HEAL , IBAM Veeo Bl Voo A AN FBER IR B , i3] 8-2 R . IXSLfs b R 52 it r it iE 1 A i FRL
PibgAr , WA T FET B HLIRR T 20008 i R HI0UE (8 P 46 I 4 0T i RO SEIBTE LI, W) BE 2 T 3
FET. Vcer M1 Ve ZIRIR LIS ZE8 i | JESHETE IRR .
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K 8-2 Bun U AEMHIBE . WR Voco KT Veer AT Vi, M Veey M Ve Z BRI, S EUIRIE TR
BUR , rUAASX 8RG8 . 2 Vocp VL Voot K Vi I, it i BLR . 7EdbFAH0IIE , NFET Sl
THaaAL R . b AR TR R S A e 5 R U

Abnormal Setup Vece=+3.3V

Voot < Veee

Voc1_=_+1 8V

Veert| TiT Veere

SDA1 SDA2

SCLA1 SCL2

K 8-2. *REKHE

8.1.3 &[] EN I BIWTITm N 5 3 S 2R K

TR 2R E 13C 1 12C #HFE &A R d L2, TCA39306-Q1 # R LA AR FF R Wi F 2840 — Ml 5 = 8 2k 103
. RAEMRZHLTHRAFR . ZMELEK—DT52 |, 12C Mk EANSCRHRERL (400kHz) 1981, A
25 LR HAD B SRR B + (TMHZ). & 8-3 /R T X Fif dl i — A il

3.3V I’C bus 3.3V I’C bus
(AMHz) [ TCA?E%IS@ | (400 kHz)
GPIO _ 1

Note: GPIO logic high must not
exceed 3.3 V +Vth in this example

&l 8-3. AN ZIFFIEN 12C BEnHI

FEXFRE LT, a0 R 886 F AMHz 0] | JU7E 3 F] TCA39306-Q1 I AR 223 L AMHz (R A7l s . %
R Z A E |, AT RE S 7E DL 400kHZ B R 45K T I 5 84T 2 A RS ML Bl Rt sh . 2R 8 0hn | 5
2 A LS IMHz 23443815 , A4S T30 400kHz M2k, J5 A8 1Emt | 78 400kHz #7i3. N A] 78 28 414 5 0] 43 A2 38
5.

8.1.4 #iE TCA39306-Q1 SLIFTAMRIBEN DI IR

TCA39306-Q1 fEfE DIt LA A I H —FiEHLZ , WEMER 12C R4k BAT 12C LRI FEBOERE S TR (5
W) (Wik 8-4 Fior ) o WARARIEHHFZAESCEZ BT, WIS fE S il i T S8R iur | il
FIRESXTE SCL £k 7= Akt . X Re 42 S 3 12C SRIRENH B R ML) , T3 12C MR .
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Main Board Remote Board
3.3V I°C bus -I-+- 3.3V I*Cbus
EN
A

GPIO

Note: GPIO logic high must not
exceed 3.3 V +Vth in this example

& 8-4. B mEHGERERIEMR (BR ) Kbl
TCA39306-Q1 A A TSRt N |, RONFE T IEREN © n] DA . AR5, — HLm REARGE e EL RO ) S 2R 0 2
W, R RUE B Z g4 .
8.1.5 FF=REL B

TCA39306-Q1 REWTEI Vrer HILAET Ve MHEH] . XIEA bR iZ 88 N 28 A 0T KA, FERE Ll
W, XERAM. K85 iR TIFRALE |, M 8-6 i 1 ik,

VCC2
GPIO: high logic does not
VCC1 exceed Vref2 + Vth
Where Vcc2 = Veet 200 k
VCC1 VCC1
Vref1 Vref2 veez Vee2
EN
R R R R
TCA39306-Q1
SCLA1 SCL2
SDA1 SDA2
Switch Configuration: Vref1=Vref2 and
Enable is controlled by a GPIO
& 8-5. FFRELE
vec?
VCC1
§200 k
VCC1 VCC1 Vref1 Vref2 |—
re re vcee Vee2
R R EN —
R R
TCA39306-Q1
SCL1 SCL2
SDA1 SDA2

Translation Configuration
where Vcc2 >= Vref1 + 0.7 V

&l 8-6. HHAE

24 TCA39306-Q1 AT IFREL B R (VRert = Vrer) , SHH BB EAILL |, HAEBEIRAH. FH— FMERFTR | W
TSP bR E B A B A S, WAE TR0 , 2R AE7EA 1 A 2 MRTAN 2 IE A ) LA A 1R 4% 4R 42
Bo M Veci/Neco BRE , AEFEIEIR &4/, Bl , R RECE T , 1.8V B ML IR KT 5V I AL R LR .
AR AL T A U, 1 MIDRHR P AR 4B 2 2 00 3 B BT 2 MDA H P AR 4B 2 1 T o X AN ) 22 AR 15
#K , Veea M Ve Z R FIZE 0K
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8.1.6 =S A4 1 MIER 2

12C il SMBus & XA BN, XK 2 a4 T DU IE R . TCA39306-Q1 BEit N e (s 5 MAE—
) 32, AT ASE 428 o) 2% BE 08 TR0 B AF B AT — . &) 8-7 R THsHISe i T 2 M, SAKIERS 1 W FiE M
o

VCC2
VCC1
§200 k
Vref1 Vref2 ——
EN —
TCA39306-Q1
< SCL1 SCL2 |¢
12C responder 12C or SMBus
devices | .| Controller (processor)
< > SDA1 SDA2 [« >

& 8-7. fI AL T 2 Ul

8.1.7 LDO F1 TCA39306-Q1 [1] &

Vrert 91T B A2 4% (LDO) fitrl , (HAESLLEREULT |, LDO AIREX RN M Vrera £ Vrer I B F AT 2%
LRGIERES . W2k LDO ToiEREN B I , W AR B HAR R ER AR | TN Veerr 9 LR (SMEBAE
) FEl. XTI Vrer TR BRI, WORBCH @A A R A AR ((BIAIE Veery TR BRI AR
AR A A B AR AT S W ), WSl FET B Vgs 58T Vi I, Veer HUERZRE. XE
% Vrert WRHEN Veeo - Vine TR, A LDO 1847 BT M B M BLE AR AT BLIA S Ve - vin B,
L SR 3 1 R 2R ST 20 00 R 85 AN J CAA R I i) L T i S P R 3k 6 IR I B £ A

Translator Setup with Vref1 Veee = #3.3V
provided by LDO and no path
for bias current 200 kQ
Veor < Vecz Ven = Vref1 + Vry
EN
+ Vgs+ L
Vgrert = Vce2 - Vth -
LDO Ve 131
VReF1 VRer2
pin — pin
l ﬁbias = (Vcc2 — Ven) / 200 kj

CREF1 I

F 8-8. ffF LDO B} ICis HR B2 a5

N1 itk LDO A2 TCA39306-Q1 (1 B LM R L ALK IIRE , W LAE VRery EHIBZIAHCE — 55 T A
&, DME N (n B R RR TR . I TR AR TS A A0y - iRt 4, i 0.75 45 T RY) 25% 1)
AR, LABAEIRAT 016 ff L R U K

16 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated
Product Folder Links: TCA39306-Q1


https://www.ti.com.cn/product/cn/tca39306-q1?qgpn=tca39306-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSO23
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSO23A&partnum=TCA39306-Q1
https://www.ti.com.cn/product/cn/tca39306-q1?qgpn=tca39306-q1

13 TEXAS

INSTRUMENTS TCA39306-Q1
www.ti.com.cn ZHCSO23A - JUNE 2021 - REVISED DECEMBER 2021
Translator Setup Veee = +3.3V
200 kQ
Veer < Veez
Ven = Vref1 + Vry
EN
+
Vg —
Vour=+1.8V -
LDO . T4T
VReF1 VRer2
Rpulldown —

C:REF1

l ﬁbias = (Vcc2 — Ven) / 200 kj

I

K 8-9. ff ] LDO I s IR E 5

Ven = VRer1 + Vin (1)
Hrp
* Vi 45 0.6V
lbias = (Vcez - Ven)/200k (2)
Rpulidown = VouT/lbias (3)
W Rouiidown = Rpulidown X 0.75 (4)

8.1.8 VRer2 LHIBR T FLFH
1ZH S TR VRero M1 Vrer1 2RI ( RN Ree ) , FHHEBFEMgEs] I L@ r v . 200k HERE
25 ] T MONBARAIE ; (B2, B B2 B FEBE 2 A A0 i e LU 451 158
Ibias = (Vcc2 - Ven)Ree & Ven = VRer1 + Vin (5)
Lrp
Vi Z14 0.6V

WHiLME , Rec MRIARAZAREN I #IE X0 R AHE 48 E A i KIESHETE R , WrfEsl 6 Hpr

i

o\l

Ree ( #/MH ) = (Veeo - Ven)/0.128 1 Ven = Vrert + Vin (6)

Horp
* Vth Z’*J?ﬂ 06V
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8.2 ThEe HHER
VREF1 VREF2
2 E
scL1 -2 [sw] 6
(I SCL2
spa1 -2 l_ls VTII 5 SpA2
1
GND

8.3 ek Ui EA

8.3.1 f#gE (EN) 5| B

AR — RO . BT e Horh BRI B EN S A RS ZEE 9-1 1) 4% Vrepo M0 HLE
B, G 28 E. (B 9-2 | MALHE RS R G S A0 T8 8w H TR A | 8 284

8.3.2 B /E##t

LA R EEIhRE R UL VRepr NFEUERT 12C S 2R 10 R A L Vppy NFEHERT 12C BRI HE |, Vrerp i —
A 200k Q Fy b HIPH 2SR R 1% M2k . H % SCL1 F1 SDAT {37 Fa P 8% 4% 5] Vrerq JKF SCL2 #1 SDA2

¥ b4z PR 35 H2 B Vppy , BIRITEARIETFIR 12C M2k Rk iede. A oCHe LR K/ NWER | SR e L
L FEIA A 753 o

8.4 S fFThRER
ﬁl)”\) HHIRTIRE
H ARG LS N — AL 3R 2 55—, 3B TRl BRI ( sy b4y r B 85 ot 3t 28 % SR 50 Dy v
¥ )
L i
(1) i EN Bk SCL1 8% SCL2 & 0.6V K LL &, SCL k& FiH. SDA t2 i,
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9 B2 F AISEI

&1

PR RLFTR 43 o 145 AR T T1 38R Ya L, T AR ILAERR A e . TI % N5 S
SR IE T IS . 2P BRI , AR R TIRE .

9.1 MAfER

9.1.1 B 1°C R

5krHE 12C RS —HE , FEEH R B PR A FE e 2 EARAE A T X R B BH A B B T R G, =
gk B A — BT 20— L rE B RS o B E R N S ARUER AR PR AR X 12C B34F (T ASHR 2 SMBuUs #314 )
— [ AR it 760 LIRS bruER QB (- A 2 NP 25 0@ Y 12C R4G8F |, AR 12C 23 A 1N
3mA. EREEMET , ATLLRHmEmESE R B, 24 SDA1 5, SDA2 i L AR HER | 64 T S@RAs , 3R A
SDA1 Al SDA2 i O (Al fF fE MR HLPHE 2 . (B 2 SDA2 it L i B~ i), SDA2 i O F R ER &, B4
SDA1 % 1 F LB FRHI A Veerq FTRCE R HE . 24 SDAT I o HFI |, SDA2 3 [ 14y 2 v BBl S 4y &

T b R (Vppu). ATTBETHRE

A, SCL1-SCL2 iliE 1) T4E 7\t 5 SDA1-SDA2 jHiE [ .

I E TG 7 77 TR 2 B R 0 T SR BT P e 45 £ 5 v AV MK HRL S 1] 7 TE 8%

9.2 JLAIR A
Kl 9-1 FIE 9-2 EoR [ AE ML FH A A i X e by R RHAS |, DARGESE EN S B PR AN & T
Vpu_1_=_1.8 \ Vpu_2_=_3.3 \
200 kQ §
TCA39306-Q1
R R R R
Vee PU Fu VRer1 Vrer2 PU i Vee
I’c | EN °c
Controller Responder
scL )\ SCL1 SW SCL2 SCL
—
SDA SDA1 SW SDA2 SDA
GND GND
GND

Bl 9-1. AN P FLES ( FFRIRLEH )
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On
3.3 V EN Signal
Off
VpU71_=_1.8 \% VpUi=£.3 \
200 kQ ;
TCA39306-Q1
RPU RpU RPU RPU
Vee VRer1 VRer2 Vee
1’c | EN 1’c
Controller Responder
scL . SCLA1 SW SCL2 . scL
——
SDA SDA1 SW SDA2 SDA
GND GND
GND

Bl 9-2. AN FEREE ( FFIfERER ] )

9.2.1 WIHER

o PP gem| s
VReF2 FEAEH R VRrert + 0.6 21 5 \
EN i BN FLHE VRrept + 0.6 21 5 \
VReF1 FEAEH R 0.9 1.5 4.4 \%
Ipass SRR 6 mA
IRer 3 AR 5 nA

(1) FrA sAUEIPE Ta=25°C TS,

9.2.2 FHANE IR
9.2.2.1 X o] B [EF th

XFF XA AL B (B R R R BB S B s ), EN BN S AR B VRero , HPTAS 51 iE
R EpEPEHAS (8% 200kQ ) SR Vppy. ZH1F Veer BERIHTT EN fIA . ZUCK—1 100pF I8 E A
WHERER] Vreroo 12C BZ 2 A4 th T LU MG BTN (WRET 2 BRI B A ) |, 12C MR E i th T L2
FR (T LR A HE SCL2 Al SDA2 #iithiHi % Vppy ) o 1, WHERAT % e I H0s 06 202 B2 )
(0, B e IR = A RE T I A O R LR AT S ), DARIT AR AR A — T 1) b B e T B T
o w2 o RS, WJE 7 Az ] .

9.2.2.2 #sE L BAKA

ZEAL SR b e B A T BB S B 9 2 N A SLVAG89. 9-3 & 9-4 73 EIRT 1PC hRuEREK
(100kHz) MHLEAE S (400kHz) I21THLTE iy fo V1 8 KA B/ E i LR
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9.2.2.3 #F

SR BROIR IR TN R ISR T, S 7E KT 100MHz B R I24T o s KR B T 18 A Y
it a

PRI, XA AN E SRR . X TR, 5 S AN R B RCTE T B T . AT T N 5 D A KB
TP TR . RS RN B T EBCTE S BRI . X8, AT >100MHz %
TIBAR

Zas AR PAEATIRZNBE T , B4 TCAQS17 s At 2 kit s DRI, A B v 10 82 P 5 2 M L3R A5 BE v 14
WAL . IR AR thbRdE CMOS 4% SR Bh 8 Kzl , WAL (3.3V) ok Lri P . BAHERLT , &iFR
] REAE R RN (1.8V) MIBRFAT R RL | DU SRR B M5 5 Tk

SRJE ST LA — A ) B 28 RTS8 K S8 PR 0y BBl 2767 R (finee) o FITAT DRIEIA SR AR AT MR 70 & (1 E
PR . (HAZ , RIBIDZHIIE HAFAERAT (8761 ) , P ET finee IR T AL E(H 5 R LR K E.

B fenee , THIMAT LA N HRAE
fynee = 0.5/ RT (10% - 90%) (7)
fynee = 0.4 / RT (20% - 80%) (8)
XFF TR RRFESRE T 10% 2 90% BMERIES | fiee 55T 0.5 BRUME T 10 LFHIS ) o X - b T Bf i) A 1 i
20% % 80% BIEHKIME S , RAEVF L RGP ARTE I | fnee 55T 0.4 BRUME 5 B L THIN Ao

A BT SRR BB A MR RE ) — L4 3 SR

o BB E ARSI 12C M AL E |, R RRAE AT K .

o AREAKBERI/N T RATI TR — 2, DAY T 5% DX b AR % A2k 55 B A3 B SR AT
o NI, ATAE 1.8V AN —AS RS  EER, PO BRI A AR

9.2.3 N ik
25 1.8
[| =/ Standard-mode
{| — Fast-mode c 16
20 \\ —— Fast-mode plus %‘8, 14
\ § 12
= \ & 1.0
£ AN =) 0.8
& 10 - 20
0 0.6
IS
5 N 204
Ll % 0.2 VDPUX <2V
0 — VDPUX > 2V
0.0
0 50 100150 Zogb plg)SO 300 350 400 450 00 05 10 15 20 25 3.0 35 40 45 50 55
FRuEA P £t PR + Pull-Up Reference Voltage (V)
(fscL = 100kHz ,  (fscL = 400kHz ,  (fscL = 1000kHz , VoL = 0.2 x Vppux , # Vppux < 2V Iif , lo, = 2mA
t=1us) t, = 300ns) t, = 120ns) VoL =0.4V, = Vppyx > 2V, lo. = 3mA
H, ) » v
[ 9-3. BA LR B (Romax) S HLHA (Cp) ka3 | B 9-4. B/b BRI (Rpgmin) 5 LHFEEHUE (Vopux)
% S S
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9.3 Z4i~H : 13C HHEEER

TCA39306-Q1 A7 [ 56 AT 5CHF 1I3C Frfi i mik , (Hf 2518 — 2Lyl RER . T 13C [FI i FIHESR AT
DG AT R TE il T FET M52 L REFTA 13C R .

9.3.113C B&TTx=

ST RZAR A B B ij e, (HEARH S L. 18C AFREANES Eh S | By 8% 2 5 H 2lE H
SDA £k by LR HAS . XE5IET FET A Hds (141 TCA39306-Q1 ) ik T MAF Bk , AR Ehr
R REL B R TR S et R S . TIPSR, e e, (EAERE RIS L AUE W, DMETTSRAE BRI A
JEVEH (OV EELZHE ) ORI,

Ron D UE A , PASZELEE N HESE B R VE il . EN HLUR 4200 2 /D LE BT 75 0 oK S IB HL R 7 1V (~0.6V). Sk Rk
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TI E2E™ is a trademark of Texas Instruments.
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12.4 Electrostatic Discharge Caution
This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

‘ with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

“ \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ©) (415)
(6)
TCA39306DCURQ1 ACTIVE VSSOP DCU 8 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 2GST

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

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

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: TI defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. TI may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MsL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

® | ead finish/Ball material - Orderable Devices 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.

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 TI 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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o Catalog : TCA39306

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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