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Table 1. &M AARRT XS MAYZAE N AR R iRAETT

Vos BEERTEIRIZRAL

Vps1<Vps2 Vbs1=Vps2 Vbs1>Vps2
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| 1V Vbs2 i ® !
8 : ! & Vos(t) @0~ 8 ! :
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I I I I
o = >t t L >t
Ip fEERTEIANEE(L N TooAt ! TOAt
Casel (M= ASHR) Case?2 (K% B £48) Case3 (ffi= C &)
\ 1 \
P~ TC Z(A)YBHR P~=Vpsi(py + Ip) At f (C) | P = FIE Z(A)
Ip1<Ip2 2
| : Vbs1 1’: 0, , w Ipy :j 0, Ips T (0‘ ) f
D2 P == Vps, (Ip1 + 2 Ipy) At ~ P = —=(Vps1 + 2 Vpsy) Ipy At
A | : 6 p 2 Vps1 Ipz At f 6
Io(®) I s Vos2 = 0
D |
o1 | P = 5 (Vps1 + 2 Vpsz) Iny At f P = EVDSI(Z Ipy +Ipy) At f
' At :
Ips T 0,Vpsz =0,
P= EVDSI Ipz At f
ase I ZHE ase I ZHE ase B ZHE
o= Case4 (F#= D 28) Case5 (R E £H8) Caseb (Fif= F 28)
p1=Ip2
1 P = Vpgy Ipg At D 1
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| |
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| |
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Ip, =0,
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1 1
Py = |:§(VDS]_ = Vps2)Upy — Ipz) — 2 Ip1(Vps1 — Vps2)

1
3 VpsiUp1 — Ip2) + Vps: IDI] At f

1 1
[5(800 —800)(0—6.8) — 5 x 0(800 — 800)

1
-5 x 800(0 — 6.8) + 800 x 0] 7.8n x 200k = 4.2 [W]

1 1
P, = 5(800 —710)(6.8—-10.7) — 5 X 6.8(800 — 710)

1
-5 x 800(6.8 —10.7) + 800 x 6.8]|4.2n x 200k = 5.5 [W]

1 1
Piy = | 3(710 — 389)(107 - 49.5) — - x 10.7(710 — 389)

1
3 %X 710(10.7 — 49.5) + 710 X 10.7] 249 x 200k = 77.2 [W]

1 1
Pey = | (389 — 83)(49.5 — 31.6) — 5 x 49.5(389 — 83)

1
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1 1
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1
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Peon = Pe1 + Py + Pz + Py + Pis
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t
P = fj Ip(t) Vps(t) dt 4-1)
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1 FERITE (H2)
BEBR, Io(t)F Vos(OBRART- Figure A-1 084, Fhst(A-2)(A-3),

Ip, — 1 Ip; —1
D2 D1t=1D1_D1 D2, (4-2)

Ip(t) = Ipy + :
1 1

Vpsa — V; Vps1 — V,
Vps(t) = Vps1 + o5z bt . LT Vps1 — o5t bs2 . 22y (A-3)
1 1

B (A-2) ZF(A-3)CAZI(A-1).

t Ip1 —1 Vps1 — V,
p= fj (Im _Ip1 —Ipy t) (VD51 _ Vbs1 — Vpsa t) dt
0

t ty

t IDI(VD51 - VDSZ) + VDSl(IDl - IDZ) (VDSI - VDSZ)(IDl - IDZ)
= ff (VDS1 Ips — I t+ " t? |dt
0 1
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MR A (£2)

RIEATUHITRS.

- t
1 1Ip1(Vps1 =V, + Vps1(Upy — 1 1 (Vps1 =V, Ipy —1 !

p= f Vpsy Ipy t — E Dl( DS1 DSZ)t DSl( D1 DZ) £2 +§( DS1 DStZZ)( D1 DZ) t3]
L 1 1 0

1 Ip1(Vps1 — Vps2) + Vps1(Upy — Ip2) 1 (Vps1 — Vps2)Up1 — Ip2)
f|Vps1Ip1ts — 5 : tf + 3 2 t3
L 1 1

[ 1 1
= f|Vps1Ip1 &1 — E(IDl(VD51 = Vps2) + Vps1Upy — IDZ))tl + §(VDS1 = Vps2)Upy — IDZ)tl]

1 1 1
= §(VD51 = Vps2)Up1 — Ipz) — 5101(‘/051 = Vps2) — EVD51(1D1 —Ipz) + Vps1 1131] 4 f W]
f: FFRIER [Hz)
AR TITEIDERIRE.
Vpsy == 0 (4 - 10)
BA-10XAZEIA-9).
1 1 1
P = [5(0 = Vps2)Upy — Ipz) — 5101(0 — Vps2) — 7% 0(Ipy —Ip2) + 0 X Ipy |ty f (4A-11)
1 1
= [_§VDSZ(ID1 —1Ipy) + 5101 Vpsa|t1 f (A-12)
1
= gVDSZ(IDl +2Ipdty f W] (A-13)
Ipy =10 (A-14)
BA-THRANEIA-9),
1 1 1
P = [g(VDm — Vps2)(0 — Ipz) — 7% 0(Vps1 — Vpsz2) — EVD51(O —Ipz) +Vps1 X Oty f (A-15)
1 1
= [§(VD51 — Vps2)(—Ipz) + EVD51 Iz)z] tf (A-16)
1
= E(VDSI +2Vps) Ipa ty f w] (4-17)
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A=T7)
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FRRYIEFZAN Figure B-1 Ff7:

Ip

Figure B-1. X&) 0-t1 A9 Io(t)F Vbs(t)

Figure B-1 ATR7RAY 0-t1 XIBAYTHZREHE P —RRAEARZN(B-1) ATnAUBEIREE ESTRFRAYRR D SR &L
t

P = fj Ip(t) Vps(t) dt (B-1)
0

f: FFRER [Hz]

5k, ID(O)F VDS()BURTF Figure B-1 F9&IER, FRAT(B-2)(B-3).

Ip, — 1 Ip; —1
D2 D1t=1m— D1~ b2, (B —2)

Ip(t) = Ipy + :
1 1

Vps(t) = Vps1 (B-3)

¥ (B-2)F0(B-3){CAZI(B-1),

t Ipy—1
P = ff (IDl -2 ) 22 t) (Vps1)dt B-4)
0
bt V, Ipy — 1
= ff (VD51ID1 - WQ dt (B—5)
0
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TR,

¢
1 VpsiUp1 — Ipz) !
Vps1 Ipit — 3 L t?

1 0

1 Vps1(Up1 — Ip2)
Vps1Ip1 ts — Et—tlz
| 1

[ 1
VpsiIp1 ty — E(VD51(ID1 - IDZ))tl]

1
= EVD51(ID1 +Ip) ty f 4

HE AR TRITIERIRFE:

Ipy =0

¥ (B-1

0)fEAZ(B-9),

1
P = EVD51 Ippty f (W]

(B—6)
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B C
FSIRFELTE (Io LT, Vos BHEASIRIZET)

HRIEFF KBRS TRARIAEE IE Vos STRREEIR o (EFRZIHR SIS Turn on K Turn off RSRITHERIRGE (FFXIRFE). RAELH

EFRrFRERZAD Figure C-1 Fs:

Figure C-1. X[& 0-t1 A9 In(t)F0 Vbs(t)

Figure C-1 FraR7mRY 0-t1 XARITHERIRFE P —AREMZU(C- 1) FRIBR Rt ERFRAGFRD kit H.

ty
P=fjlﬂﬂ%d0w -1
0

f: FFRER [Hz]

5k, ID(O)F VDS(H)BURTF Figure C-1 BIRIE, FrAR(C-2)(C-3).

Ip, — 1 Ip; —1
D2 D1t=1m— D1~ b2, €—-2)

Ip(t) = Ipy + :
1 1

Vps1 =V,
ps1 ~ ¥psz €-3)

Vps(t) = Vpsy — :
1

R (C-2F(C-3)RAZRU(C-1),

t Ip1 —1 Vps1 — V,
p= fj (Im _Ipy . D2 t) (VD51 _ Vbs1 — Vpsa t) dt
0 1

ty

t IDI(VD51 - VDSZ) + VDSl(IDl - IDZ) (VDSI - VDSZ)(IDl - IDZ)
= ff (VDS1 Ips — I t+ " t? |dt
0 1

-4

(€-=5)
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IRIENE BRI SN EIRFE
Bz C (£E)
RIEATHITIRS .
p=f —VD51 Ipt 1 Ip1(Vps1 — Vpsz) + Vps1Up1 — Ipz) .2 +1 (Vps1 — VDSZZ)(IDI —Ipy) t3]t1
_ 2 t 3 2 .
—f -VD51 Inaty _% Ip1(Vps1 — VDsz)t+ Vpsi1Up1 — Ip2) 2 +% (Vps1 — VDstzz)Um —Ipz) tf]
L 1 1
r 1 1
= [ |Vps1 Ip1ts — E(IDl(VD51 = Vps2) + VpsiUpy — IDZ))tl + §(VDS1 = Vps2)Upy — IDZ)tl]
1 1 1
= §(VD51 = Vps2)Up1 — Ipz) — 5101(‘/051 = Vps2) — EVD51(1D1 —Ipz) + Vps1 IDl] t f W]
TR TASA TRIThERIRGE |
Ipg =0 (€ -10)
B(C-10KAZI(C-9).
1 1 1
P = [g(VDm = Vps2)(0 — Ipy) — 3 X 0(Vps1 — Vps2) — EVDSI(O —1Ip2) + Vpsy X 0|ty f (€-11)
1 1
= [g(VDm = Vps2)(=Ipz) + EVDSI Ipz |ty f (€C—-12)
1
= E(VD51 + 2 Vps)Ipa ty f (W] (€—-13)
Vpsz =0 (€-14)
B(C-14AZIC-9).
1 1 1
P = [g(VDm = 0)(Upy — Ipz) — EIDl(VD51 -0)— EVD51(ID1 —Ip2) + Vps1 11)1] tf (C—15)
1 1 1
= [gVD51(ID1 —Ipy) — 5101 Vps1 — EVDSI(IDI —1Ip2) + Vps1 101] 4 f (€ —16)
1
= EVDSI(Z Ipy +1Ip) ty f (W] (€—-17)
Ip1 =0, Vpsz =0 (€C-18)
B(C-18)KEARI(C-9).
1 1 1
P = [§(VD51 —0)(0—1Ip2) — 5 X 0(Vps1 —0) — EVDSI(O —Ipz) +Vps1 X 0|ty f (€-19)
1 1
= [§VD51(_ID2) - EVD51(_ID2)] tf (C—-20)
1
= EVD51 Ipa ty f W] (€C-21)

(€-6)

€=7

(€-8)

-9
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iz D
FRIETE (IbEE. Vos EFAHSKRIAT)

HRIEFF KBRS TRARIAEE IE Vos STRREEIR o (EFRZIHR SIS Turn on K Turn off RSRITHERIRGE (FFXIRFE). RAELH

ERTARYEAZAN Figure D-1 ff7x:

Ip

VDS

Figure D-1. [X[a] 0-t1 89 Ino(t)F0 Vbs(t)

Figure D-1 AT3R7RAY 0-t1 XIBIAITHEZREAE P —RRAEEARZN(D- 1) ATAIEE R ETRFRAYRR D SRt &L
t

P = fj Ip(t) Vps(t) dt (D -1)
0

f: FFRIRER [Hz]
5k, ID(O)F] VDS(H)BURTF Figure D-1 B9RIER, FrAR(D-2)(D-3).

Iy =1Ip, (b -2)

Vpsz — Vps1 Vps1 — Vs
Vps(t) = Vpsy + — t =Vps1 — — t (D-3)
1 1

¥ (D-2)F0(D-3)fCAZ(D-1),

t Vps1 — V;
szf ID1<VD51_Mt)dt (D_4)
0 1
t Ip1(Vps1 — V]
sz (Vns1 Ipy — p1( DS; ps2) t) dt (D -5)
0
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MR D (£7)

RIEATUHITRRS.

p=rl|

1 Ipy(Vpsy =V, f
Vost Ips t — 5 p1( Dst11 Ds2) tz] D -6)
| 0
[ 1 Ip1(Vpsy — V)
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1 1
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ty I —] 2
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0 iy
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0 1

RIEATUHITRS.

—1I Ipy — Ipz)? 1%
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Figure K-1. [Xj&] 0-t1 A9 In(t)
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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.

ROHM ROHM Customer Support System

SEMICONDUCTOR

https://www.rohm.com.cn/contactus

www.rohm.com.cn

© 2016 ROHM Co., Ltd. All rights reserved.
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