ROHM

SEMICONDUCTOR

Application Note

kit

IRBHFNIAF IES 2ARY(E)

A&

HRERPICE T ERAEO A, 0ic ARPFIESE W, N ARBBIMAERIRIT P ERXEE.

#BH6,A BYERTE

BEOA EMERT PN ERIEEREREENNE, 0)a HFFSIE
B Rua. Raa. Theta-JA . 0,a BEIFRTANERH R Figurel —
. B35, Wk (1) i, SREMEENERERRERLL
EIRE (i) .

HERPICEO,A Z1E JEDEC 1R JESD51-2A HE M AR
PNERE. BTHRAERRAMNE TUENE b mNEM L
Bl RRATRERIERE.

ERENRIAT. K55 JEDEC KR, 0,0 BHEHA—HE,
It, FEASEN A T EEEAEIERTICEAOA. BU(DERA
T, M FREEERRE.

niss
B —
pop
LN
Figure 1. 8)aB9ENX
T, —T,
00 ="— [C/W] m

T;: PN G585 [°C]
T,: BEFSEE [°C
Pp: THERIRHE, (W]

0,a BY(EF3HI
==/
IERRIFR2 IR0, FEEHAWERET (On ) 1R
SKER.
G B)a £
A 40.5 °C/W JEDEC 4 EER
B 33.1 °C/W JEDEC 4 EE#x
C 157.2 °C/W |JEDEC 1 E&#x

EXAMIFH, 7R AT B RUEIRFMAER, FTLARTLAST
teiz, BREFR CHRFRMAR, FLATREHTILR. FES
FIERISHRIEE.

=0 2:
B AN AEHIFTERER, AR MmIALLE0A,
HEEREREEMNEDC, RIfE JEDEC THIO A FIIIE L
FATRI6,A N[, EAERI LR B /iR IR,

ATy = (0142 — 6ja1) X Pp [°C] ()

Ora1: HER 1 BOAEE  [°C/W]
O1a2: HIER 2 BOREE  [°C/W]
Py IHERIGFE  [W]

A m A RN A, SRR 155°C, #HENEER
7o B FIEERESIATIZ D, hREEITEN 2W,

Gl G it
A 40.5 °C/W JEDEC 4 EER
B 33.1 °C/W JEDEC 4 E&ER

© 2023 ROHM Co., Ltd.

No. 65AN118C Rev.001
1/7 2023.2



MBS S HRERGE

Application Note

AT; = (33.1-40.5) x 2 = —14.8 [°C]
T; = 155 —14.8 = 140.2 [°C]

=1 3:
TO SHEEBFLERFEHTXS PCB BERATIRZNA/N, FTLA IC B4R
O.n ICEESIER . MNRMATAEREERE, TLERA
ABEHERE. NATHMNEEE, FESSESHETH
BRPFEMFTMERSECMNRRE EFEO IS,

Ty =60, xPp+T, [°C] (3)

Pp: THERITHE (W]
T, BEMEEE [°C]

IC BA{KR90,a 79 70°C/W. THSRIRHEE N W, ERREERE
BEAIRAEN 65°CHY, AHRLATATUBTHEN,

T, =70%x1+65=135 [°C]

=51 4:

[CaRIERAGE] iR, BAET [ eeEREIERPICH
16 BHROEA T) MR FRIEEERE. | BRI
MERMLITERRY, EARRIE PCB FUARRE0a TRV ERL £
LMER, SMD(Surface Mount Device){ERIt 55/ THHRR
f&it,

T, ROEERERIN(3).0n R MEREEE 7. O ER
FERTICHAVE, WMREISHKTTHRT PCB #I0i, BiER
A0 RAIBR TRENRT , EREET EMNRAEER
AJREMEER.

ATRLEXFER, ERAELIRITHHI PCB ESRIFM TR
B, B8N, WK PCB 79 4 B, NIER#IERFICH
89 1 E PCB 196, RI753E.

JEDEC PCB Ba (°C/W)
1E (1s) 139.0
4= (2s2p) 35.6

Figure 2. HTSOP-J8 $14£96)a

E7 1 Ef0 4 E PCB BUSFSEERBRANARREO N BERA

A9ZERI (Figure3), WMRREBEUSIIK, FERPFEEIRT,

WA ESHREEERTERN0., EBESERENOI
(Figure4),

1 layer
(1s)
PCB

15.7mm? omm?
Top layer Bottom layer

76.2mm

4 layers
(2s2p)
PCB

15.7mm? 5505mm? 5505mm? 5505mm?
Top layer Middle 1 layer Middle 2 layer ~ Bottom layer

Figure 3. 1 Ef04 2 PCB HO{EEERES

0 1000 2000 3000 4000 5000 6000
Middle 1, 2 and Bottom Layer Copper Foil Area (mm?)

Figure 4. BEERESEERRAT0,4 AIZAE

© 2023 ROHM Co., Ltd.
2/7

No. 65AN118C Rev.001
2023.2



MBS S HRERGE

Application Note

PO, RIERATSIE
B0, EMERF PN EEFSIRERIE, 0. IFSES

Risc. Reic. Theta-JC , FUEFRHICHEO ) WERA JEDEC iR
A JESD51-14 thie X K] Transient Dual Interface (TDI) U
wHAaix.

0)c BEFAE, & Figure5 —#E, 0,c FMIERERIGE
RERESHNEEER, FAUEMREHTERNE, Eig8
A FEFRRADINE TR SRR E SR Ea, Eit, 7
VAR TR R SN AR, TRRIRER
& Tc BEHEF TIM (Thermal Interface Material) FEAYE

B, AEEVENES. B, FeeRRE@NE Tc, FRN
(DIEEERE.
T)=0;c xPp+Tc [°C] (4)

Pp: THERITHE (W]
To: RAEREEE  [°C

TJ TC

6yc,

HE

s | TIM_

Figure 5. 8,c DRIENX
Tc BHZEF TIM REREE

)¢ RIfEFHI

==t/ R
FSCBS AN A HIRESRER, AR REEESC,
HEEREENTMS°C, BIfE JEDEC IO FI4FER
NFR (SCH) TOic A, 2HERILE I EKIEL IR,

ATy = (0162 - 9]61) xPp [C] (5)

Oic1: HIGR 1 A9 E  [°C/W]
0c2: FE 2 H9AE  [°C/W]
P IHERIGFE  [W]

e m A F=SRINAT, FEE 150°C, #HENEERN
i B IASRESARE Y. hRTFETE SW.

Hlm Bic 4
A 2.6 °C/W JESD51-14
B 13 °C/W JESD51-14

AT; = (1.3-2.6) x5 =—6.5 [°C]
Ty =150 — 6.5 = 143.5 [°C]

= 2:
(EFRAARR TR, EREWTN(6) AR, NEEIFRE
IBERGAMASRLARERITIRIRGE, B EINRRE R, 3
TFNEEIEEMERERIAE, 0 Figure6 AR, MEEIF
VREIFAREO . B3 TIM RIFAZISEARR AR cH. ABK
PEREFMRIRERAEO A, NATHNEER, FEEEE

SHTFES AHAFIEMEEANESHIMNERE FAHIERSHY
Ty = (6)c + Oy + Oua) X Pp + Ty [°C] (6)

0)c: NERIFIARIAME  [°C/W]

Ocn: NFIRZIRERGRRIRE  [°C/W]
Ona: NBRERZIEEIRERAME  [°C/W]
Pp: TIFRIRFE  [W]

T BEFMZERE  [°C]

© 2023 ROHM Co., Ltd.

No. 65AN118C Rev.001
2023.2



MBS S HRERGE

Application Note

Figure 6. NRRZIBEFMEEUAEIFER

YER—MBIF, iHE TO-220FM 29 T, . Bic 9 2.6°C/W,
Bcn M TIM BUEHIEFRIEBIASE, AR (7 IEEAAE. OnafR
EEA 10.9°C/W BIEEREE. PD 7 3.5W, EARNEEER
K{EH 60°ChRIitE.

BERAQI(7)E TIM ASEIE RAE,

[*c/w] Q)

Oy = ————
CHT K xLxW

t : EREERE [m]

K : ESE [W/mK]
L : FREMERE [m]
W : FAAIEAREIZERE [m]

TIM &4 GEEER(RD)
HIEEE t=0.1[mm]
PUESER K=1[W/m-K]
TO-220FM SEMEHE L = 14.8 [mm]
TO-220FM £MEEE W = 9.9 [mm]

Oy = T3 99" = 0.68 [°C/W]

RERBEEHAANROFHET, .

T; = (2.6 +0.68 + 10) x 3.5+ 60 = 106.5 [°C]

© 2023 ROHM Co., Ltd.
4/7

No. 65AN118C Rev.001
2023.2



MBS S HRERGE

Application Note

PSS HY r ERRGE

PUSMHSEW T TTMEEMHRY PN EREEESMRER SRR
HREZERRLAEINESHRITIRMSRIRYE. Wi IFRFSIEER
T Psi-JT, Wyr ANEFR7=A Figure7, B4h, ARFTAGE, 10
B, ERE T) MEE FEPORE Tr AREERLTIE
1T,

HIERPICH W T B1E JEDEC frfE JESD51-2A HhiE AR R
FUENE., BEESENNATUERSNEEERE, MR
ERH#MNZETUERESESE, WITLMETERE.
Figure7 FaME&1R, {8 SMD £16 PCB BRAZRSE,
Et B SR RTRERZ BRVAEREIEE N, L, T, #1Tr
IEREETEIERE N Wi BEDI/N, Wir (&), BNf§E JEDEC
MESHEMNAREZAFEER, MitERIREDE,

EBERIRIHASEFE0.A BiO)c IS R GRS, fEinHI5ehk PCB
BRI S PR Wy SERBSCATARIA.

LS
—_—
pOpi
B
Figure 7. WrBUENX
T —_
W =2—=[c/W] (®)

Pp
T G5EE [°C)

Tp: $% EEFOEE [°C]
Py TERIRHE (W]

W,r B9ERGI
NES= FEmEE, FRICHESURRTV HiTtEEE.
ERERTHKSE.

Ty =W xPp+Tp  [C] 9)

¥)r: NGRS FERIRSHESER [°C/W]
Pp: IHERIRFE  [W]
Tr: R EETRORERE [°C]

ERTTERENS IS,

1. Wy ICHEEUIRREEN SIS £, NP RIZiIrsein
REH PCB RHE. ERETEMIKHERER, 5
LA, PCB & W)r,

2. Po RIZIRBIITRIRVINZRIGE. B STUETERIE.

3. Tr AR BRASMBAEA GBI SR EN LRt
ITUE, NENEESEINESRERB].

© 2023 ROHM Co., Ltd.

5/7

No. 65AN118C Rev.001
2023.2



MBS S HRERGE

Application Note

g

=R

FRRIRITT B ER(EFRFBED A 50)c fIHERE., 61a F10,c IRIEE

HHIRY PCB SeRlRBMERAUFESEY  AERE. Wi hY
B THIERCRNE, EFEREMEKHERER,

1ESCHL PCB FHiSIEY T, FRAGRE.

PSR MRS E T FHER., BXEAESE, B20T
%,
6a Oic Wir
IR JEDEC Standard JESD51-2A JEDEC Standard JESD51-14 JEDEC Standard JESD51-2A
EWY BRI R R AE NBHEBSAEENIE, AT | Sres R e
BZEEENSRET IS | SRR NEINAER
INREE, DS SRR | ThERTH Rl BT RS S5
EIREE
(R ER FRESIR AT HOIRIO LT FERSIRIH AT IOt SR EOSEAE
P& 1. FERRIIF= R A0, 2 | 1. TERRMF=R A0, & |1. B SMD Bt FmaiRes,
EMENT (O E) FERAHE|  HHESEEENTHESIC, HrErREE,
. > 78TO HEE R |2 PURIT (ESITH) STIER,
2. EREMFER A0, it | FAhEiHERE. PSSR
CERIERTE B AC,
3. HEETE TO SSEEER SRR
(ISR U R,
4. FISMD fEiHERE (B,
CEREGETE | R 1.TO SAESEILEMEch | BRI 1E TO SRS chEEER | BAREM: SMD

MERBERIRHINAE. 285/
SMD™,

T]=9]AXPD+TA

Pp: TNERIRAE [W]
T,: AEFMEERE [°C]

BRAIRZFE

T] = (9]6' + 9CH + GHA) X PD + TA
Ocy : FEREIRGE [°C/W]
Ona : BERBSIAE [°C/W]

Pp: THERITHE (W]
T, : AEMMERE [°C]

Ty =W X Pp + Ty

Pp: THERIHE  [W]
Tr: HER EREHOEE [°C]

TO: Transistor Outline
SMD: Surface Mount Device
*1. TEIEfEARE PCB FhO,, BRI ERTLUER, 1SEEIELRENO A,

© 2023 ROHM Co., Ltd.

6/7

No. 65AN118C Rev.001
2023.2




HERFNRASTESERIERG Application Note

[1] JESD51-2A, Integrated Circuits Thermal Test Method Environmental Conditions - Natural Convection (Still Air),

January 2008

[2] JESD51-14, Transient Dual Interface Test Method for the Measurement of the Thermal Resistance Junction to Case
of Semiconductor Devices with Heat Flow Through a Single Path, November 2010

[3]1 RZFA%EIE [Notes for Temperature Measurement Using Thermocouples| , ROHM CO., LTD,, 2020

© 2023 ROHM Co., Ltd. No. 65AN118C Rev.001
7/7 2023.2


https://www.jedec.org/
https://www.jedec.org/
https://fscdn.rohm.com/en/products/databook/applinote/common/notes_on_temperature_measurement_using_thermocouples_an-e.pdf

Notice

10)

11)

12)

13)

Notes

The information contained herein is subject to change without notice.

Before you use our Products, please contact our sales representative and verify the latest specifica-
tions :

Although ROHM is continuously working to improve product reliability and quality, semicon-
ductors can break down and malfunction due to various factors.

Therefore, in order to prevent personal injury or fire arising from failure, please take safety
measures such as complying with the derating characteristics, implementing redundant and
fire prevention designs, and utilizing backups and fail-safe procedures. ROHM shall have no
responsibility for any damages arising out of the use of our Poducts beyond the rating specified by
ROHM.

Examples of application circuits, circuit constants and any other information contained herein are
provided only to illustrate the standard usage and operations of the Products. The peripheral
conditions must be taken into account when designing circuits for mass production.

The technical information specified herein is intended only to show the typical functions of and
examples of application circuits for the Products. ROHM does not grant you, explicitly or implicitly,
any license to use or exercise intellectual property or other rights held by ROHM or any other
parties. ROHM shall have no responsibility whatsoever for any dispute arising out of the use of
such technical information.

The Products specified in this document are not designed to be radiation tolerant.

For use of our Products in applications requiring a high degree of reliability (as exemplified
below), please contact and consult with a ROHM representative : transportation equipment (i.e.
cars, ships, trains), primary communication equipment, traffic lights, fire/crime prevention, safety
equipment, medical systems, servers, solar cells, and power transmission systems.

Do not use our Products in applications requiring extremely high reliability, such as aerospace
equipment, nuclear power control systems, and submarine repeaters.

ROHM shall have no responsibility for any damages or injury arising from non-compliance with
the recommended usage conditions and specifications contained herein.

ROHM has used reasonable care to ensure the accuracy of the information contained in this
document. However, ROHM does not warrants that such information is error-free, and ROHM
shall have no responsibility for any damages arising from any inaccuracy or misprint of such
information.

Please use the Products in accordance with any applicable environmental laws and regulations,
such as the RoHS Directive. For more details, including RoHS compatibility, please contact a
ROHM sales office. ROHM shall have no responsibility for any damages or losses resulting
non-compliance with any applicable laws or regulations.

When providing our Products and technologies contained in this document to other countries,
you must abide by the procedures and provisions stipulated in all applicable export laws and
regulations, including without limitation the US Export Administration Regulations and the Foreign
Exchange and Foreign Trade Act.

This document, in part or in whole, may not be reprinted or reproduced without prior consent of
ROHM.

Thank you for your accessing to ROHM product informations.
More detail product informations and catalogs are available, please contact us.
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