Application Note
RICHTEK Wayne Chen

your power partner. ANO26 — Oct 2014

DCR & JE ¥ M

2

DCR majiifaillfeA, NHAAEIFE LI, & ReIRAG Lo IR IS R ik 2800, SJRA
HAALIERE RS, Fro e DCR (H R AR AL . MHEIRZAZ LK) DCR A, Miefiifzhld:
S AN TE B ) PR 5 o 8 TR AR R 7 SR AR R AGL I Bl B rp i DCR IR E R4, DLGE S il FE RN
WU, ANV /48 DCR it A2 PR AR 2 A L B ST AR 7%

H %
1. FTFEE DCR IRFEHMEEIILE oottt 2
2. DCR IR EFME Z R 1ottt 2
3. DCR IR FEHMEIZE Z A TAE T .ottt 4
4. DCR 3 FEAME R BIBETITEI] cocveveeeee et 5
TS L S PTURPESRRR 7
B, T ettt et et e e e te et e e ebae e ebeeateeetae e beeabeeataeeteeateearaeas 9
T BB oottt 10
B3R 1. DCR IR FEAMEIZE Z A ZRIE G o 10

ANO026 © 2014 Richtek Technology Corporation 1



DCR /8 7 RICHTEIK

1. N2 DCR G EEAMEEM 4%
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R A RIS RIS 5 . 2R, DCR A< PAIE LREIR BN, sl (2) fros, H9Z% TCocr /2
MR RS, HR—1E8. MHRBRAESSR N TEN, BRMERE RSN, X EEE LR
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DCR £ —HA IR REIHRE, Fr DL Z57E H e dor il [a] o v i N — N 570 B2 SR H BRI kY 2%, DA
ME DCR BEIRZRIZA . B Y MRS THEHATAME, FAMEMZ TR Y AR — AN URE R
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3. DCR R EHMER % 2 A RHES

FEATE R, K LA AR D, LA an (e HE T R BEAME M 2% . anak (3D, FE Vsum HE K —
AN L], BRI IE 6 G B RIS s BB Rsum T (Rx+Rs) 2 LE, 113K (5) fvs . BL RT8893
], WAHDLATBA 4, A REA IEHIHRAE.

R
sum :k 5
R, +R, ®)
Mo~ T IHBRIEEEXT DCR WIS2M, WAZIFE Rsum W& HEAN— NTC MBI, #15 Vsum HIEAZE
TR IEAS . NTC # b BHAIL BE Z [ 2=l (6), Hrb B /& NTC Wi 2% AFE NTC #vk

HEH, B HtR AR

febrrt
RNTc(T) — RNTC .e 273+T 273+25 (6)

IMASEH =ANRE A (TL TR A TH) fFZ A TAM, MIFEIE=/NR 5, Veum HUEAAUHE; At i
X (D) ZAEMPrRZER, SEETER. Raum (T) AWE NTC IO FIAAME RIS 2 SER00 R, R
A~HAR (8) .

Rx + Rs Rx + Rs
Rym - IR R
Rsum(T) _ Rsumsl + sump [ sums2 + NTC (T)] (8)

R + RsumsZ + RNTC (T)

sump

B, BEALEANX, Roum MEZZESHATAHAKX (9), (100, M (A1) . FEAZHES, FISHH
Lo

Roump :\/az '[kR +Ryre (TR)]' [kR +Ryre (I—H)] 9)

R k, —R (10)

sums2 sump

R =R (TR) _ Rsump : [Rsumsz + RNTC (TR)] (11)
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ELREAME B 2 J5, Vsum TEX =ANEE SRRZE (. 20°C, 60°C, 1100°C) M YhZE, i
VUFT7

Vqum Error after Thermal Compensation
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4. DCR i 5 Mz X1 2% ¥ e vV 1

PLR 852 BT e B 1 2 BRI B R A I 48 44, IR L RT8893 E Nitiuil; AT il i M A% fE AR 41 T 45 /K
VR12.5 W51 5K,

L voomemE |

DA A 10.8V to 13.2V
IEK DA 3
Vboot 1.7v
VDAC(MAX) 1.8V
ICCMAX 90A
ICC-DY 60A
ICC-TDC 55A
Uik 857 1.5mQ
PR L [ % 12.5mV/us
R KT 300kHz

7E Shark Bay VRTB 5t AP G4, i 8BRS 30 7 SR R -
EyH R : 360nH /0.72mQ
il KR+ 560uF / 2.5V / 5mQ (max), 4 &5

P . 22uF /0805 (1 E B AT 18 1)
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L . RE RIS

Y HLIRAE

HiH R : 360nH /0.72mQ

€ DCR i %%, TCbpcro.

TCpcr = 3930ppm

R, ZEERKHEE DCR H, fThk (2) Hill. FHMHEEHZ 60°C ) DCR 4.
DCR(60)=0.72-10"°-[1+3930-10"°( 60— 25)| =0.819(mQ)

IR 2 ¢ LB HAMER NTC 2%

e A5 NCP15WL104J03RC [ NTC #HipH; iZ FEPHAE N 100kQ, H B & 4485. FIH (6),
A PATHELAEARENEE T NTC HFE{E:; NTC #EHIHEAE T 60°C i, JHHPHME A5 R

1 1

448 -
Ryrc(60) =100-10° -e T ) = 21(kQY)

WIS ¢ il DCR HERAMMZS A Rx « Rs A1 Rsum ZAH

WAk DCR HLJAEIMI Mt 2 B2 Cx SKHIFH Rx A1 Rs , A& [N HZ% ANO33 [ 4 [F DCR H
WA B 2 B ] .

Cx = 14F, Rs = 3.41kQ, and Rx = 590Q
£ RT8893, Rsum M (Rx+Rs) Z HLEHMLABEA 4, 7 REA 1E% HIERIE.
Rsum = 4 * (Rx*+Rs) = 16kQ

B4 . Fit Reum Z HIFH ML

36 58 =AM B M 2 R FE R
#®F (TH, TR, TL)= (100, 60, 20)
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N, Rsum 7E 60°C FHMERHI (7) 3715:
3

R )=M-DCR=16'—1073
DCR(60) 0.819-10

sum(

-0.72-10° =14 (kQ)

‘[Hfu %%iﬁ az, a2, & KR ﬂui+ﬁﬁﬂT'

_ Ru(20)-R,,(60) _ 16-10°-14-10° _
T Ryo(20)-Ryro(60)  129-10° -21-10°
_ R,.(60)-R,,,(100) 14.10°-12.10°
2 Ry1c(60)—Ryc(100) ~ 2110°-5.10°

0.02

=0.11

[04
072' Ryc(100)—Ry1c(20) 832.5-103 ~129.10°
_ 1 _ A _
ke = o = o1 =24.5(kQ)

o 002

HHEBEARX (9), (10), A (11), "TRHELEWmE S Rsumps Rsums2 ' Rsums1o

Rsump :\/az '[kR +Ryrc(60 )] [kR +Ryrc(100 )] =12 (kQ)

Rsumsz = kR - Rsump = 125 (kQ)

(60 ) _ RSUmp : [RSUmSZ + RNTC (60)]

Rsumsl = R
Rsump + Rsumsz + RNTC (60)

sum

— 527 (k)

5. SEiG e
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AR
IMi&E R DCLL = JEikini 2 B MG, WIS,
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7. ZHEHE

[1] SL#RHE RT8884B itk 5.

[2] S#REHE RT8893 Mg 5.

[3] Intel, VR12.5 Pulse Width Modulation (PWM) %

[4] &R Z N ANO33 [ A5[F] DCR AR 4244 2 bk |

fffs% 1. DCR IR AME R 28 2 2 SHE T

B=AMEE S (TL, TR, THY #ARAIR (8), B (12) &K (14). m=k (15) Ak (16) w43l
mat (12) - A (13) fk (13) - X (14) /FH.

R (TL) -R " Rsump ) [RsumSZ + RNTC (TL)]
sum — "'sumsl

12)
Rsump + Rsumsz + RNTC (TL)
Ry - [R +R R
Rsum(TR) — Rsumsl + sump [ sums2 NTC(T )] (13)
I:zsump + Rsumsz + RNTC (TR)
Rems - R +R H
Rsum(TH) — Rsumsl + sump [ sums2 NTC (T )] (14)

I:zsump + RsumsZ + RNTC (TH)

R....-|R +R L R....-[R +R R
sump [ sums2 NTC (T )] ___ 'sump [ sums2 NTC (T )] — Rsum(TL) _ Rsum(TR) (15)
R + RsumsZ + RNTC (TL) Rsump + Rsumsz + RNTC (TR)

sump

Rsump ’ [Rsumsz + RNTC (TR)] Rsump : [Rsumsz + RNTC (TH )] .

- - Rsum(TR) - Rsum(TH) (16)
Rsump + RsumsZ + RNTC (TR) I:zsump + Rsumsz + RNTC (TH)
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7E X kR = Rsump + Rsums2, MIT#E— 044X (15) F1=X (16) FomAh (17) Fi=l (18).

Rsump : (Rsumsz + RNTC (TL)) Rsump ' (Rsumsz + RNTC O-R)) _ Rsum(rl-) _ Rsum(TR)
Rsump + RsumsZ + RNT(: (TL) Rsump + Rsumsz + RNTC (rR)

=R . RsumsZ + RNTC (I-L) _ Rsumsz + RNTC (TR) =R (TL) -R (TR)
sum| sum sum
P Rsump + Rsumsz + RNTC (I-L) Rsump + Rsumsz + RNTC (I-R)

k., —R R L) k., —-R R R
— Rsump |: R sump + NTC(T ) _ R sump + NTC(T ):| _ Rsum(TL) _ Rsum(TR)
kR + RNTC (“—) kR + RNTC (I-R)
[kR - Rsurnp + RNTC (TL)]' (kR + RNTC (TR))_ [kR - Rsump + RNTC (TR)]' (kR + RNTC (TL)) _
= Rsump : = Rsum (TL) - Rsum(TR)
[ke + Rurc (ML)]- [k + Ryrc (TR)]
= Ry el RueMR) g (1) R, (TR)

sump [kR + RNTC (TL)] [kR + RNTC (TR)]

a. = Rszump _ Rsum(rl—) B Rsum(TR) (17)
Y [ke + Ryre (TL)]- [kg + Ryre (MTR)] Ryre (TL) — Ryre (TR)
R NTC R NTC NTC NTC

Rsump '(Rsumsz + RNTC (TR)) _ Rsump : (Rsumsz + RNTC (I-H)) — R (TR) _ R (TH)

Rsump + Rsumsz + RNTC (TR) Rsump + Rsumsz + I:QNTC (TH)

=R . Rsumsz + RNTC (TR) _ RsumsZ + RNTC (TH) =R (I-R) -R (I-H)

o Rsump + Rsumsz + RNTC (I-R) Rsump + Rsumsz + RNTC (I-H) o un

kR - Rsump + RNTC (TR) kR - Rsump + RNTC (TH)
= sump |: k. +R (TR) - kK. +R (I'H) = Rsum(rR) - Rsum(rH)
R NTC R NTC

—~R ) [kR - Rsump + RNTC (TR)]' (kR + RNTC (TH))_ [kR - Rsump + RNTC (TH)]' (kR + RNTC (TR)) -R (TR) _R (TH)

[ke + Rurc (TR)]: [k + Ry (TH)]
= RZ RNTC(I-R) — RNTCO—H) = Rsum(TR) - Rsum(TH)

o [kR + RNTC (TR)]' [kR + RNTC (TH)]

a. = Rszump _ Rsum(TR)_Rsum(TH) (18)
? " [ke + Ryre (TR)]- [k + Ryrc (TH)] Ry (TR) = Ryr (TH)
R NTC R NTC NTC NTC

A (19 #aThk 18) /1 X (17 HH.

RZ
sump
o _ [k + Rurc MR)]: [Ke + Ryrc (TH)] _ ke +Ryrc(TL)
a, Rszump Kg + Ryrc(TH)

[kR + RNTC (TL)] [kR + RNTC (TR)]
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a
;2' Ryre (TH) = Ryre (TL)
=k, =— p (19)
2
o

M (18), w15 Rsump» = (20).
Rszump =Q, '[kR + Ryre (TR)] [kR + Ry (TH )]

= Rsump :\/az '[kR +Ryre (TR)] [kR + Ryre (TH)] (20)

SRJE, IS Rsums2, W13 (21).

Raump + Raumsz = K
= Ry =Kg — Rump (21)
Rsums1 AIREIULHE MG, a0zl (22D,
TR =R (1 o R PR R TR
Raump + Raumsz + R (TR)
(TR Rore Ruma * R (TR -

Rsump + Rsums2 + RNTC (TR)

LSRR TR W PSSR TR
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14F, No. 8, Tai Yuen 1% Street, Chupei City
Hsinchu, Taiwan, R.O.C.
Tel: 886-3-5526789

Richtek products are sold by description only. Richtek reserves the right to change the circuitry and/or specifications without notice at any time. Customers should
obtain the latest relevant information and data sheets before placing orders and should verify that such information is current and complete. Richtek cannot assume
responsibility for use of any circuitry other than circuitry entirely embodied in a Richtek product. Information furnished by Richtek is believed to be accurate and
reliable. However, no responsibility is assumed by Richtek or its subsidiaries for its use; nor for any infringements of patents or other rights of third parties which may
result from its use. No license is granted by implication or otherwise under any patent or patent rights of Richtek or its subsidiaries.

ANO026 © 2014 Richtek Technology Corporation 12


http://www.richtek.com/My%20Richtek/Newsletters

