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175 10k
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............. <)
. 125 5
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g 100 § //’
s : 3 -~
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£ E il
@ . = 100
50 2
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| — Vour —— Vpp =12V —— Vpp = 34V
0 10
-2 0 2 4 6 8 10 12 14 16 100 1k 10k 100k
Time (s) Frequency (Hz)
724K, 25°C Btk 3% 150°C £T, 0.5 x 0.5 -fF PCB Ta =25°C, l.oap = OMA. Cionp = OpF
B 5-9. BGEE (ZRDSBRE/NR) B 5-10. Hh4a4 Y E—S 2R 3t BiRE
0 10k
o R R = I
g z
T 40 . = S | L
x T G 1k !&&
o _,/ &
o Z 3
o 60 2
o
< // =
-80 ﬂ'---:/ h— VDD =3.3V — VDD =12V — VDD =28V
T — Vpp =3.3V —— Vpp = 5.0V —— Vpp =24V —— Vpp = 34V
— Vpp =5.0V 100
—— Vpp =12V 10 100 1k 10k 100k
-100 Frequency (Hz)
10 100 1k 10k 100k ™M Ta = 25°C. | = 0uA. C = OpF
Frequency (Hz) A + ILoap = UMA, Loap = Up

Ta =25°C. l.oap = OpA, CLoap = OpF

B 5-11. BiRRRELL & RiRE & DBAR

K 5-12. HHh/ A XEBE
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6 SFHmsxBH
6.1 1=

ISOTMP35R-Q1 &, IREEICEHHI D N EEA ROV =7 T hu/ HAHREE T, iEE ¥ —1%, 0°C ~
70°C OiPH T +£2.5°C, —40°C ~ 150°C O E i T £3.5°C ORFEZ AL TW\Ed, ISOTMP35R-Q1 13, —
40°C ~ 150°C OEHIPHT 10 mV/°C DIEDOAZn—F 2 HHE L, 3V ~ 34V OEIRFPHICKISLET, 77X A
HIIRZ A3, e K 100pA O ERZ G, 220nF ETORBMEAMEZEE ¢ 22803 TEET,

6.2ETOY IR

VDD
]
L |
TSENSE ISOTMP35R-Q1

TSENSE

Thermal Diodes

TSENSE
Heat only
TSENSE

Isolation Barrier

T
11
ol
TSENSE g1 J son
2! 0 1 Vour
Tl
TSENSE =1 \
[ [ ]
L]
GND

Xe6-1.#E7O0v IR

6.3 #EEDRRHA

ISOTMP35R-Q1 7 /A AL, B2 NEifakx U T &, Bk kG E 07 Fa s M IRE a2 A S b0 T
T, Thus A REE ., v O EE BEX O D OERENR IR 5 R TOEEIC W TE, [T e
H1'r aTHBFLTOOET,

6.3.1 BB/ 7 L B EE N EE

ISOTMP35R-Q1 [ZE # /o ffaig U7 2N LS, b— B L ER OBT o —Z g Kb T 5 X9 En T kT,
ZHUE, BkVrms PR ER (UL 1577) 2 F2B45L95% 5 S7z SSOP-12 /Ry /r—U kb2, TSENSE B Vb i
Y ~DOBYSE B/ MU T DM AT = X ML EH ST ET,

6.3.2 7O 1A

ISOTMP35R-Q1 O 7 a7 L, KRS | EARE ., BREIRE /1728 . WSOMDEENRHY . 2N HITE BT =—
Y DMDERSF DAL B —T 2 A AR THEE TR AV ERHYET,

6.3.2.1 L HhigE

X 5-2 129 X512, ISOTMP35R-Q1 T34 2D H /11 500mV DA 7y MEFEE . 10mV/°C DR EREE - 1xtr
YA TR0 £, ISOTMP35R-Q1 13, LA F IR d Bl (s B A ML CuvEd:

Vout = (10mV/°C x Ta) + 500mV (1)
ZIT,
o TalFEPRIEE (°C) T
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6.3.2.2 ERENHEE

772 A HTIRTA/NE, FK 100pA DA HEEL T 220nF ETOR EHARATREIL DD, 1uA KDL 75
TECEIEL £, 72720, IO EZEL720I123, AMENREZ &R/ IMEL TH SRR EROBEICF H 2028

HEMNRBVET,
6.3.2.3 RIRBEME (CMTI)

CMTI L. BEBECVICBIIDBEDNLD EXNVEIINLL FAVDAT Y AT LT, HIME B~ B R B S
SHDHIERLKMMRDIENTEDLT NAADRE N L ET, ISOTMP35R-Q1 7 /3 A AL, [AFHE—R A NAT T
65.8kV/us (2B T ¥ 6-2 IZRSILTWDIDIC, HEHE D 200mV Lt 2 515 fL% 4us KO ELZITR W i KA
E—NEBEELL THESN TOET, FAHE—RNEBORIZHRIANZI T ETTToF 0 7 BB G,

HESHE CMTI LhbEnWwoyy L— R — & ET,

1500 1.6
— — Vem
2 1250 — Vour 1.2
5 s
5 1000 08 &
g L
£ 750 04 g
> 8
T 500 0 °
o
S 250 04 2
£ 3
£ 0 -0.8
o

-250 1.2

2 0 2 4 6 8 10 12 14 16
Time (us)

TA =25°C, VDD =5.0v, VCM =750V, RLOAD = 15kQ, CLOAD =100nF

X 6-2. AEDIBEE

6.3.3 FHE

SSOP-12 /Ry r —Uid, BA7m—Z g KALL, TSENSE B L Dbl o ~ DB B R[] 2 fi /MR I I 2 727355

5kVrms Pk ER (UL 1577) 22510 SN T ET,

BT NA A TEYSEE TN T AEA L. 77V —ar WOBRJRIZ L > CTAELA AR A BT A0 kB LT
W, fEk, WE T —DOZ XD <IFAMR KR N LD BYSE AR I E SO TR ET, ZoBR T,
TNAABRENEER T HA AL NAZEIEL, @REM IS LET, ZHUCED, TAAMARNRUG D B OIGE N
BoNET, T72bb, T/XAAD T XTOERL 1 " IRIZRIEE (TR FF SV, Fii /2 B i A FESL 3 BT O 4-E: )3
BEzonEd, ZOBROTANT, <UFAKE RIS ERBICHTALL, ZOT ANDOFEREZBUSE (ZERDDIE~D

INANRLTVET,

T=Ta=25°C
Outside of bath

. ISOTMP35R-Q1

Heat sourced from all
directions through
liquid submersion

R 6-3. B < [FAREDRISET R b
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ISOTMP35R-Q1 7 /A R X TRV | D& LM IR FRBRIC > ThEHMliS N E -, ZoRBRTiE, BudicHkichiz
E Y DR @RI L SRV OIREEE I ER 25°C O H MZEMSEIFRICHER L £, ZOROBYSE AR D

HZ, Z2RIEESDT)
DET,

SVRRRZEDIRD G B DL DD | ERER T NAZD BT R 2 IR 52 812H

ISOTMP35R-Q1

T =Trest T=Ta=25°C
Heat sourced Additional thermal
through 20z. gradient from lower
Copper plane temperature side

6-4. IERMHZSET R b

ZHUEK 6-5, £ZTlE. ISOTMP35R-Q1 2MEHE) 2 A DIRFEFEE (NTC) —IAZ LW A TRENTEY, [T
NTC MIEFEBEBMHOBTRIF L2 HWCEBEMICES I, IBEEDS 8mm D7V 70 AFREEIZEL E STV E
T, FOREELNAGE L, BNISEER]E ISOTMP35R-Q1 5 AAADEEEZ R L TWET, ZOTANTO L 7E

JEREIX 75°C T,

80
75
70
65
60
55
50
45
40
35
30
25
20

Temperature (°C)

6.4 T/NA ADEEEE—

ISOTMP35R-Q1
NTC with Epoxy
NTC without Epoxy

-4 0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60
Time (s)

B 6-5. ISOTMP35R-Q1 {5 MDD & 5 BIEE
k

ISOTMP35R-Q1 ® B —#¥REE — NI IREICEHEN A 27 a2/ T,
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T77V5—23  ERE

PLFOT7 77— a i AERIL TR R A ANV A OB AREIC S ENDLDO TR, TR A2
A AINEE DIEFEMED SERMEDREEWV L ER A, il 2 0 H L _xﬂ“é;@uﬂuwi@/\% IOoWTiE. B
FEREROBEETHW L QU272 872 Ed, - BEFRITE B ORGH BEEZRIELTANTHZET, v
AT LOREE HER T DM ENHVET,

7477V =2 3 ER

ISOTMP35R-Q1 T /3A A%, KR @B EIRE v v 7 TV — s a [T ISR G SN SRR e RE A 2 T
9, ISOTMP35R-Q1 (35 3V OEJREILE CEMEL , I E B OFEEREITHT ) 45pA T, ZOIKITHEEE 1%
REIZEY. ISOTMP35R-Q1 7 /3 A 23 3y T VERE) S AT A2 L THBY , B OB L2 BEAN L Tt /1EEx
T 2T 7V r—a b LET,

7.1.1 HE/ Yy 7 7

HAMOHEREDRENG S, £t YL ADC ORICRWAZ =2 30056 SM 7 72 BINTEET,
CORIET K 71 ITRENTEY FHIHREEELL CEBST 2L TGEESNET,

ISOTMP35R-Q1 MV
250
Vour —e—A \> ANN— co0
l = ANN—
THP210 250
AN

GND i GND

K 71. Ny 7 71 EEBRT F—YEE

7.1.2ADC 7> = s A XDEEFIH

ISOTMP35R-Q1 7 /S A AL, 7 F e/ EHEH ) (VOUT) iz TR0, S D AID 2 3—% (ADC) 2 IL TF Y
ZNALTEE T, IEMERIREIIE Z MR T 272012, THIA LS 12 By My fifrE %A 2. 72 ADC %ﬁﬂﬂﬁ“é L
WLTWET, 28V DVT7 7L R AWz iz6 . 12 By ADC @ LSB 1385 0.61mV L7220, I% 1LSB &7z0
0.061°C DI EREITA Y LET, ZONMREIT, Mk ERRERHANELTHEEALEDT T )’7—/5/ NSSI
THoTY,

ISOTMP35R-Q1 7 /31 A% ADC AL ¥ —T = A AT HERNT, 5 D2 MR T D72 OB MBI 24 35

ZEDHERES L CUVET

. CLOAD a T IVouT PEESE, TA—ary NIT2RICALLEEL NP2 ML)y 7 VK
BLET, TD7d, ZOEREIE ISOTMP35R-Q1 Voyut B DI ICE E T AL ERHVET,

* RC 74V% (ReiLTER. CRILTER) :V ouT 71+ D /AR ZMHIL £, 20D /A XX ADC A DIELIZELE 24273

HVET,
* CFrLTER av T E, ADC o TV TR OEET )y F AR T 570 BB 7L THREREL £7,

4 7-2 1, ISOTMP35R-Q1 {1 /)% ADC |ZHfi 3 272 OHELEER AR LU E 3, ZOMMKITED /A XM D %8
Zh/ NRITINZ 72235, ISOTMP35R-Q1 i )& S TF U4 /L TEE T,
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Keep space beneath
| device free of any planes,
| traces, pads and vias

High Voltage Heat Source ™\

|
|
|
= ISOTMP35R-Q1 Ne B
8 GND |5
—_— GND
9 NC [4 R
Heat FILTER
VOUT |3
10] ENEN T
2]
T
I

~

4
2}
m
P4
% Vv
11 NC CLOAD CF\LTER
—> [ 12 O VDD ;I;
\_ ) GND GND
| 100nF
3V to 34V
I I
GND GND

7-2. ISOTMP35R-Q1 1% ADC (LT S

7.1.3 B/ 1 XD

Z® ISOTMP35R-Q1 T /3 A A%, AAvF 7 MOSFET #& T E BEFIC G T2 IICREF SN TWET, Zh
DT SAXITLL OB R T EMI) %/ A AR /ESE, ISOTMPISR-QY 1) (Vour) I 415 MHERESS
HOET, WU T AN ZV L TEN TNV A . 2O /AR TR E I REBESZA LI TR REMNER’HDET, L
7235, ISOTMP35R-Q1 7 /S A ADKEFE LAZFEE 2 Fe RAL T DI2IE, 2372 EMI OIS FE S ICEE T,

7134 7408V I FE

EMIAKEUE, IV~ L CRIBRL £, THE, fiG /A X E2RESE 5729, ISOTMP35R-Q1 /X% — 12 RC 74V
ZENL PI 7 NEEERTHZEEHESE L E3, 72, Vpp & GND IZ7 =7 A B —XZHLE T HE, JARBT /NAR
WS AT DN E B /A X IH T 2D &%SLHET,

TANEZDE L, ISOTMP35R-Q1 B2 L2 SR AL ROl 5 ICELE L £, FilziE. RC 74V Z%T /A ZDIT
UIZDOHEE LTS G ™2 — 2 DFRODE 3 I8 ) AR DR B R Z 0T <RV ET, X 7-3 12, EMI O B2 K5
72D T 4 VARERRB R UET,

Keep space beneath
| device free of any planes,
| traces, pads and vias

High Voltage Heat Source e N\ Ferrite Bead
errite Bea
—_ 7 ISOTMP35R-Q1 NG (DCR < 10)
8 GND
—> 5 (._/; NG GND
Heat o Reirer ReiLter 2
10| & vouTt .
— m
1 NC |2 Croap Crier Criter 2
— 12 O VDD (1 ;';
\ N GND GND GND
| Ferrite Bead
| | (DCR < 10)
|

Y Y Y\

| :|L100nF %Cz %03 @ 3Vt 34V
GN%

7-3. EMI BB D/=D 7 4 IV U 56

7.1.3.2 —RERRETHA RS14
TANEDRFHNIT AT DL~ YLD AR L TRV ET N, LT O EZHERLF7:

o 0.1uF DA a5 % ISOTMP35R-Q1 Vpp B2 D CEAEF IR EL £, Z0ar T o idfkiEss
FEDTDIZHEETHY  IBINDT V2oL THHIZFEL TODRERHD ET,
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o FERKEOTNHYZIZIE COGINPO =7 & L, FAENRE R/NRICHZ 572912 SMT Ry r—
P A R1E 0603 LLFIZHIIRLET,

s BEETANEZVTDIEDIZT 2T AN B RERINTHEXT, Vpp (SR8 /AR E B SRIT A REMEDOHHEE
M FZmlHEd 5720, DCR<1Q &3 2591ZLFET,

s [KESRavTUHEMFHLET, ZIUTED, I TR A~DERA L —Z A SAZRRML | &8 A R P& i
LET,

71.3.3PCB L1417V FDEH
PCB L A7 oML, EMI #EBEIC W CEHEEAREEZ R-LUET:

o EEIE/AXEDS ISOTMP35R-Q1 E 5 b —AZHEL CRORRL £,

o JARPRERDE G DB FICELRZ RSN TLTIEEW, 2T /A RS AR IS YRR A0 E1,

o HHEZRIRV. 2 BT GND FL—r B E T — L BAEBL., L — 5k AT DI AT 4T BT R
HFRALET, ZHUCED AR L THEA LV E—F  ADIRE MRS, B B~ BN KBS ET,

XAz 0T VBT L EE T PCB L AT VNG E 52T, RebE 1T EMI O 85% RIFIZARI L . IERE/ IR

MEZHIRT HIENTEES,

7.1.4 G ER

Mg it T — 2%, RS ORI AR EE (TDDB) T AR FREAM L CIESNET, ZOTANTIE, NUT
DENZENDHNIS DT X TOE L2 WL T 2 SOl aF o7 A RE#ERR L., ZO WA mEL A2 EL
F9°, TDDB 7 AMERRIZ OV TIL, X 7-4 25 ML TLIEEW, Ok 7 — 213, SRR C, S %
JEIZDUWT 60HZ TAA T 7 L CESIET,

Time Counter
>1mA

() O

DUT

Suuuey

i

O

Oven at 150°C

7-4. @B ERUNERADOT R MERK

7.2 BRICEET H#REE

HELT-EHEEHEEF 75720, Vpp BIRE T 0.1UF I3 NANRR av T o ek 7522 HRLET, 2oz
VT Y BT NRARTEALRVT ST TCRHEL, RO IAX Thy TV T BB THIELTEET, 20
ISOTMP35R-Q1 7 /3 A A X H—EIFAE L CEMET 5720, M ERIILEHY FH A,

7.2.1 PSRR /A7 3 ZEEHE

TV —aAlE o TUE, BIRT A AT KB E R /A RXNREETDAEMERHY £, 100kHz 28 2.2 & &3/
AXPFET DA 2= —X MUF DA /RR 2T U2 528 T, BIRTA K L GEIMO 7 4V 20
TEATHIZENTEE T, mANRAREERKELT D0, FRIFEBIREEHR T ESR W hSWay T U3 a@IRT 58,
PSRR e A L ET,
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BIICET2EOMOEEHFIEIL, T/ LF¥al—rar T, ISOTMP35R-Q1 /A ADHE | T LFal—
vardli, BREBASELZLICEAHDBREOEAERLET, K 5-6 1%, BERERE K ICHIZ-T,
ISOTMP35R-Q1 78 Vpp (2L T E LI IR E L B AR L QWA ZEERL TV ET,

73LL47U b

7.31 LA 7O PDH1L RS51 >

SAv FOBEIIVT T A ERBTAHLENHVET, ISOTMP35R-Q1 T30, BIE 2 @B T, [EYEE
2B X7 4 J§ PCB I C& S SRR L F72 13k TIEOW T NI R TEET, YIy RO IR
T EBIR L NINB R T ANERHET, T AL AD FTOT L —r BIUORZ— T T 5 A ZDNT

L 7-5 2L TSN,

—  » To GND Plane

.
A i i
i i
! Keep this space free !
A 1 from planes, traces, i
10 mils ! P . i
H pads and vias H
i i
1 1
A 4 ] i
7-5. PCB DR
7.3.2 L1470 M
Keep space beneath
I device free of any planes, |
| traces, pads and vias |
High Voltage Heat Source 4 N | To GND Plane
ISOTMP35R-Q1 |
—_— 7 NC |6
| | Load Filter
8| GND |5 Capacitor Capacitor
3] @ NC [Z
Heat 10 & vouT [3
—_— | m | To ADC Input
11] NC [2 Filter Resistor
— 121 O VDD [ ] — » ToVDDPlane
\ ) | Bypass
| Capacitor
I

B 7-6. ISOTMP35R-Q1 A4 7 i

8TNARBLURFaAY DY R—F

TRA R AL AV VAT T MRIEVBRY — VAL COVES, TAAADOVERED . 2 — R DRk, YV a—
L DEREITOIDDOY — LT NI =T T THRALET,
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81 KFa Ay bDYR—F
8.1.1 BEEH

BIE G RHZ W T, LTS IRL TLIEEN,

o FXHR ARV LAY TISOTMP35R FEMliH Ak = — 4 — 1]

o TEXVRARINANY  FISDFET T EE L ADC BRE AL, Rl E

o TRVRALARINAAY Talp TR Ny 7 7|2 T SAR ADC & [E BEBR BN I B ), (E 72
DAQ). [R5t

82 R¥a Ay MOEIMBEMERITMDAE

R 2 A RO EHZOWT OB ZSZ T IRDITIE, www.tij.co.jp DT /A ARG 7 4 V&2 2 BN TTEE W, [EH] 27

Vo7 U TRERT D8, BRSNTZT R TORNERICET XAV AN B2 T IDZENTEET, BHEOFEMIC

DNTE, WETENTRF 2 A MIEEN TWDRETBEREE B30,

83HYR—bF-VY—-R

FEA A AL AL AN E2E™ PR —h e T4 —T AF. TP =T BRI A DRI LR T AL e A%
—IPLRGEN D EBESAZEN TEXALGET T, BEFEORIEERR LD, ME OEME LIV T52L T, &t T
TR XA RIS N TEET,

Vo733 7o V0d, FEMEICIVBUROFEE RSN HOTT, TNHIRTF TR A AV LAY D
BEARERS T A D TIEARL BT LHTIX VR AL AV AY O IR R KM LT DTSN EE A, TR AR
VALY DIFE S EZIRLTIZEN,

8.4 BE

THxY R AL AV VALY E2E™ is a trademark of Texas Instruments.
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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 ©)
@ ©)
PISOTMP35REDFPRQ1 Active  Preproduction SSOP (DFP) | 12 2000 | LARGE T&R - Call TI Call Tl -40 to 150

@ 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.
OTHER QUALIFIED VERSIONS OF ISOTMP35R-Q1 :

o Catalog : ISOTMP35R

NOTE: Qualified Version Definitions:
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o Catalog - Tl's standard catalog product
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