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Ch1 30.0mVARCh2Z 5,00V wM40.0ps A Ch3 L 1.20A
EE 1.00AQWChd 1,00 A QN § Apr 2015
uF7ae % 17:32012

| Chlmax
113mv

+]  ch1Min

| -isamv

Soar overshootdepends on the timing N 252 b
betweenconverterTonandloadstep — 1

2] ch3low

7 Tooma

falling edge Bl e s o i N ;T‘.‘ NG

Ch[ 50, 0mvANCH2 500V M2.00Ms A Chl % 93.0mv
®IE  1.00 AGNCha 100 AGN B Apr 2015
usz00% 17:31:12

& 42

Hh 7 e A ERAY H S BB LA 2 AR P R R L R B FEAE - ARG P AIEE] - it e AR AL (e
AENEERT - Bl S E RS B 5% A AE R Es HYR L E PR R R RVEEM ARl AR T e AR
PREF MGEEIRAE ARG R HY MR - (B S BRI PE R 15 4 38 A (£ A Fl dn — TR B i AR A2 Y
RFZ] > TP/ A S B EREAIES R - IAR A GRIAEREE AT TR » s stk SR b s = Ay
ERERPEIE - (EB T AR B BRI - SR n] YA [F] S R R A i i el st 5 (F I A RS iE YA
TR EARREHYITSE -

PSM {23 A5 PWM B 2R B & IR R A R
Jtb DC/DC #ffazsmiatR ] PSM TEBI=UHEAEHESE MR - PSM /2 Pulse Skipping Mode
W FE4EE > A% g% PFM (Pulse Frequency Modulation > i & 48 % 35 #4 ) 5 DCM
( Discontinuous Conduction Mode > JEE4EEEME ) o SR MEE BN R BRI E RS alt e
RAFA T1E - IE A ERR RIS R R VR - & — (s T/EE PSM X FiF » HSPefHE
PR L TEfE CCM(Continuous Conduction Mode » 748 @ 5 =) N IFlE 7 - [RIL - & TS sl
HiE PSM iz A CCM B - #ffazs3 ) EEGHRET s g SIS IhEE - 5540 » EEFEE N ER g a8t
B R R IEL - (RFy PSM SRS NG AT EER - 18 LeaEam ey sl vl F N aufl 1 DU
-t B 51 RT7272A fil RT7272B #3552 36V/3A/500kHz (1) T 245 Buck fEifss » RT7272A 2L 2]
PWM =X TERY 21 > RT7272B AIIELL PSM #=C TAERYER 1 - FFHEEM AL 24V # 3.3VI2A fEH
rfE TN > e EE R A LR 43 -
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RT7272BGSP (PSM)
RT7272AGSP (force-PWM)
2
VIN  BOOT c1
100n
1 Vout
sw e 3.3Vi2A
c4 c5
6.8uH Rl 20T 2T
EN B |5 1 L
—rum  coup & R2 i i
Lo 24k
RIim GND T 2n7
110k 4|9 (pad) R3 —I—T
18k c1, C2: 10uF / 50V 1210 Murata GRM32ER61H106KA12
— — — C4, C5: 22uF / 25V 1210 Murata GRM32ERE1E226ME15
L1:6.8uH / 25mohm Taiyo-yuden NR8040T 6R8N

& 43

PSM & =UR153 ] PWM 1585 (£ S P (F A MR ERARIFIRAE R 44 & -

PSM part Force-PWM part
Load step starting from light load Load step starting from light load
Tek Stop. | —————s Tek Stop = ——!
u PSM offset v :
Vour ;
|TW\ ! [ A VOUT i | B
b SREAREREERRS HEEENT " . cenameddinss Ukt 1
et { 4 Ch1 Max \ ! Ch1 Max
: 3.37v 3.36V
CCM mode
l PN DO T l Q‘ C3h|zsl‘l,n Ch1 Min
lLOAD ! B 3.20V
L I l { PSM modet chd High M com mode‘ chd High
|||‘h ! L A
B t Soroma Soroma
Ch1 100mv_ & ‘M-an.nus A Chd S 850mA Chi Toomv % VM..o,o,,s A Cha J S50mA
Ch3[ 500mAQ ME] 500mAS — :g:r;gyzfms Ch3[ S00mAQ (@] S00mAC e :g:gg%gms
PSM part Force-PWM part
Load step starting from medium load Load step starting from medium load
Teksto & ) Tok stop = ]
v 1 » i
Vour i N, ” Vour i [P
1
i Chi Max Sl Ch1 Max
3.36V 3.35v
Ch1 Min Ch1 min
3.20v 3.2
Chd High Ch4 High
1.37A 1.36 A
Chd Low i Chd Low
390mA 380mA
Ch1_100mv & M40.0us A Chd S 850mA Cch1 100mv & ‘th.li)ls A Chd s 850mA
Ch3| S00mAC M S00mAQ 16 Nov 2015 Ch3 500mAQ m S500mAQ 16 Nov 2015
121.80% 15:06:34 WR21.80% 14:58:31

B 44

Y PSM g5(20e - STk Rk PSM EAUIA CCM B - Eg R —(EFmENY PSM Rz -
Btz K& Ry VouT Y 1% -

o] PWM S3(F2ch > Mesm S BRI - E4ZREE CCM 15 - FEESHEGIRRE T - HEBERE & H
WEE -

B A SRR BRI R MERF =Y 0 By P EEEGIRRE N - HAEEEFTERA S EE PSM 25
Prpfusa PWM gS(h ey REE—fAY > SR N RS RE R CCM T -

T4 P R A 2= R E P B BV TR A A R BGER B MR RE AR A U AR Bl R 14 - 5] PWM (25 (F:
RUEE—HY B o APLE AR BRAF AV HSCR AV E F b i R% 28452 PSM (V=5 - TLFaRHSHY Buck S5 ss
EHART PSM 3(Alagtd] PWM SSRREAS (AR ERVEES - ARl R AR R T nhR s e
Fy PSM (B PWM 5 -
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P S e HIE TR

KBRS T A B RE A B S IS - (B e MR ARy SRS LA di/dt ZIRAIREY - E5
TR T R R R AR - (B R Ry B S N B R ] B 2 Y R A S £ TR FSZEI’JQ%Q °
Fo T AR PR A E PSR - —(EEREAER T AR > TRHE—% MOSFET GRS &b A& TiEE
FERIZ A -

& 45 BEUR 7 i (A RpEE T HAVEARERL © — (B2 AkiErsd Ak 25 Hom/Eey MOSFET FifRH - MOSFET
FrBREY DR e P A ECi R ] 280Y RC (RS TIRE - MOSFET sttty s R2 ATARIBRR ZHIBAG
%ﬁ%ﬁanmmﬁ? HEFTEESE © BIH R1 FHEOE RS B AR RE AR - %ﬁ@mﬂ’]ﬁ Eé”ﬂ:? AN AR
ERBEAET T E - Wi L SRR E R R A L B A B B RS Lo

oscilloscope
Y A
voltage current
dynamic load
My S ]
BUCK

converter -
Cour =

IC

L ¢ R pulse generator
static load T

Output capacitor opnona‘I"Fiér%'cif'éa]ustmg switch speed

45
& 46 BUR s —(EE Ay S s A T R AR E

(adjust switch speed)

e R2 -
i ! . ouT
Ic1 5 BAS321 SBR : set pulse load
LTCE992CS6-1 | —f— =1
6! Jh Si2312D8 set fixed load
out| ! .
| BAS321 4TOR | ) 1 6ND
! MOD 1n — i on/off
e TSR o 04mA R10 M
- - * + A BAT+
l c2+L ¢c1 3R3 SW Li-lon battery
__________________________________ T 22u 7T 100u - 36~ 4.2V
! SET BAT-
| R3 G = - Jj
§ | ] 100k
: ,‘
P |
: P1 R4 i (removing R7 will set
| 200k

the frequency 4x lower)

= set frequency range
duty-cycle adjust

46 : PRER S ERBREE A il T R A R
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IC1 22— K EREAZERIY PWM (E55542E25 - H MOD ImfyEEERHEE 1 PWM {F5%HY S ZEEE > DIV tnf s ER A
HEE T PWM (SSRAVIRRHIE - el SET UmHYEEFH(EREE T RETERVIER - OUT b+ B4 e HHVBEENAE
JIa] LU S ReY BT T 2R R BEE) Ny MOSFET BRRH o (SZetbil W ede fEbLiRAY 5% /2 mH /KA |
BRI EEEE A MOSFET fERHURERMAIIEN MEEAEBEHEIIRAR » —ER-R ALY 150us HIHR
B E e SR 1T A B8 SRV B B PR AL B R A48 K % % DC/DC B S3HY ERBRWKAE RS T > AL - PWM (5
SRAAER AT LR E By 330Hz - A pIE(EHER - LTC6992 AU EHEE N L FHesE 1024 » i Al
i RS 1 R6//RT HIELHIEEE Fy 0.344 &L -

(_ 1 _1MHze50¢
RIS AT DUSBIE R3 + RAIP1 HEFTRLE » HatBE AR ™ o NovReer - FIEHUERTAEFLE 316HZ -

% MOD Uit BB BEEEE By 0.1VseT~0.9VsET HI44H, 0%~100%7 525LE - fRIBLAEN R3 ~ R4 il P1 fY{H
T P1 2Ry 5 2= L EE 0%~35% -

LTC6992 OUT I E AR [l EZRE AT £20mA HIBEEEE /7 » °1{E 100ns AJfEE Q1 MOSFET Si2312DS
G BRI - R BUERI A 75 BE T RS - ERERE 1A D1 - D2 - R8 ~ RO /{1 C3 #f Q1 Y5
IBER A TRIIEN - (IR TP 4aEE » B T FEIFREI& F 400ns » B0 S8 E K% DC/DC #iazsiy
FEEMEREE PCB /SR » B4 TN Si2312DS 7ksh » imiB T HIIRE B R ]2 8A - HSINER
2 ARERY - (T E AR E AR EE 2 E S| MOSFET (/) Rdson %85 BEFATELEE o 558 A MK BEFE
FiHpHE > mT DL HA (K Rdson 15 /N Qe #Y MOSFET -

(58 PSRt TR 2 Ry ML RS (L BRI — MR IR T (R AVEREE - 15 ] (G ERE (EER RS B S8 LAY » m] DU oo etk
R AR R o HEEE RS YRR T R R - S EE RS b S B IR 5 22 EERYEOE » B
(E PR AT MRS By 0.4mA » T ISR AT LIAR &

47 FR T LM A RERY PCB {5 -

ol

>

C1
SW

e g

47 : PRIRSEPRE T RAY PCB fij5
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fEprREHEA MOSFET s EHIEIHTUSIRE Y - KIETERYIE e PReEE » DUE AT DURHE S 9 1B
SR - FFRESEERIH AT DUZEERY - ta] DUE ATy -

TR
Item Value Type or Part number
R1 1Q ~ 25Q fixed or variable power resistor Leaded 10W or Rheostat variable 25W
R2 SMD power resistors 1Q ~ 10Q 0.25W/0.75W/2W 1206 0.25W /1210 0.75W / 2512 2W
R3 100k 1% 0.1W 0603
R4 75k 1% 0.1W 0603
R5 10k 1% 0.1W 0603
R6 6.8k 1% 0.1W 0603
R7 22k 1% 0.1W 0603
R8 68R 1% 0.1W 0603
R9 470R 1% 0.1W 0603
R10 3.3R 1% 0.1W 0603
P1 200K TRIMMER, 5 TURN SMD Bourns 3214W-1-204E
C1 100uF/10V 6.3X5.2 electrolytic capacitor SMD Panasonic MCESL10V107M6.3X5.2
C2 22uF/16V 1206 X5R Murata GRM31CR61C226KE15L
C3 1nF/50V X7R 0603
D1, D2 200V/200mA fast diode SOD323 NXP BAS321
SW Jumper header + jumper 1ROW, 2.54MM MOLEX 90120-0126
Q1 20V / 33mQ Rdson N-MOSFET SOT23-3 Vishay Si2312DS
IC1 Voltage controlled PWM generator, SOT-23-6 Linear LTC6992CS6-1#TRMPBF
Battery 3.7V nom. 1250mAh Li-lon battery Varta PLF503759.06.8080/2528F or similar

WHERRERE - se2A TR H CH T LalfE i T sERREZI A T - NERE R stE R FIE AR
B EIAY B AR TREZI 2y PCB

& 48
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I SE AR TR A AR B ik T

BMUARTA PoL. (F1ex

& 49

MR E S 2 T HAYS (SR QPSR R T E AR IT (R - iR feRE =AY > 5
S e N GENE R T5IAMEES - ETH A REE S E SRR 5  ABMYER > B B MR
FEH M (~100ns) HYHAIEE Tk il RECUE PSR FERAVITY > 1T AL EArA Y SR PRE AT A e S E A
FROHIEARPREY BT R R -

50 BER 17— ] RERY A i B b S B SEHI B B A T 0%

oscilloscope
1

b

voltage current

dynamic load

Y] %
BUCK ‘

Q1
converter Coqu- [ R [P N
[ R
TC

Ic L pulse generator
L static load !
L0 .-
Rsense cpticn‘a‘lrVRﬂcriﬂfrcrrﬂérdj'usﬁng switch speed
0.05R
=
50

oo as 25 i < T LAty > AOmiae 38 SR ia A ERRE Yy sth N 2 BR R TR St A R A E [5]— I st Bh L
RIEE R NRA ST R S e Bt B 2 [ -t S E BRI B AR BRI BEs B - RATE A RV BR A 72 - A
s ER BBV - B AR S i AR R B OR B B AU A R N HL oy R sk A E
HYEEBR R HET T, - (AR BRI AT » Al et [mlEs_ERYERIR -

51 ¢ B E RS E R
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51 BUR T AR kel TER BT MR R E DT e gty B e il 155
JE Ky 50Q DU iR B4 AR S 9R T RE E R ke 1R - B0 RE e Ut e (KB AR AR -

Tek Stop | i ]

[ 1) ——
Ch2 Rise
N N .- R 96.89ns

pesviioiiiid  Ch2 Fall
X . : . ] 123.4ns

Ch2 High
2.10 A

4+
Ch2 Low
250mA
Chil 100mV AaEEF  1.00 A 26M[10.045 A Ch2 S 760mA
20 Oct 2015
n3.80% 18:34:06

52 : UV I B PR TR &SR

A
9. él:l A

(PR SRR DC/DC #itas e B LI e HErpt e ME TR ~ i ABIRAVRRE TR - R
BT ~ SEEHRRIERRERN PCB i /e PR 5 (EE 77k - SR EIEREAVIRR - BikEs ey
TAEIT R A AR B AR B LA AR I AT 8 st e sl S U L B L AR TR RS
SRR o fRE Ot DT TRIE L AR TR Rk AN TR - EIRE G EMT - BRHRER
%% DC/DC #aZsHY P -

SER
[1] Christophe P. Basso, “Switch-Mode Power Supplies Spice Simulations and Practical Designs”,
McGraw_Hill, 15t edition 2008, 2"? edition 2014
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Richtek Technology Corporation

14F, No. 8, Tai Yuen 15t 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.
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