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1 BXREE

SC8902A E—Erea=mFEE. BRI buck-boost FEJEETRIZEISE, MINEIHEESZIFHEKE 2.7V
S 22V BEE, BiRSHEENL 10A, SC8902A NE MOSFET, BIERU/> PCB a4 ImEFH.
SC8902A [EIRTEAFEEFNEE MR, EFEET, AIXIE/EH TR,

SC8802A EVM R4 ER0 FEI 7.

SOUTHCHIP
www . southchip.com

Figure 1. SC8902A {4tk

1Z EVM [RAS79 C14.2, S¥UNT:

Table 1. EVM £#§

EVM FRA2 SC8902A_EVM_C14.2
ERGHRES SC8902A

ST FEIERIRE =

SRR ETE =

%1% DP/DM Ihgg =

SFREEEN =

RE MOSFET 2

REMANBEBE (VBUS) |27-22V

FAHEBEEE (VBAT) | 27132V

MEBMNBEBE (VBAT) |2.7-132V

e B EEE (vBUS) | 27-22V

IBUS EEifSRAEEERERR(E 10mQ

IBAT EERSRAEEEFERR(E OomQ

TR 460 kHz

Copyright © 2019, Southchip Semiconductor Technology (Shanghai) Co., Ltd List of 3
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EVM iR

60.96mm x 36.20mm (4 ER)

RIS XBIENAIEE,
*IBAT EEIFRSRAEEBFEEERYS 0 mQ BBEMBELRZE, LR EVM Hi B9 1 mQ

Table 2. /O i8R

iy ] B R
Ji VBUS VBUS IEi#ENIHO
J2 ThERit VBUS frisiE %
J3 VBAT VBAT IEim#E Nim
J4 IhERth VBAT fimE NixO
J5 Micro B Micro B #ENim[
P1 FREEE | SR TR, /CE=low, #8¥FI{E; /CE=high, ZIET{E
P2 DIR%IE | ZMEEA MRS, DIR=low, FE8; DIR=high, A
P3 VPWM 0 | VPWM (5250
P4 MODE #&#% | TfEEzUEE, BANR 2.1.4
P5 IPWM i | IPWM {5840
P6 S AGND 1z
TP1 SW1Hills | SW1 EEJEANI=
TP2 SW2 iz | SW2 EEJEAIAS
TP3 ILIML 4G | ILIM1 SR EAE AR
TP4 ILIM2 A& | ILIM2 EHIEB RSN
TP5 PGIENIR | PG FEENIR

ab

2 BE

1

=

-

#sE

2.1 BhAgE
211 HANEHBE
FEFRAERT (DIR =low), VBAT BERENT:

BOIANRE /Y VBAT BBEJ9 8.4V (2S) , BRI LAUBISBEE CSEL EHMIFEFE R6 XJ VBAT HBEiH

BRI RRR:

TRE

!

Table 3. CSEL HJE(&E

CSEL (R6) VBAT
10 kQ 42V
Open 8.4V

Copyright © 2019, Southchip Semiconductor Technology (Shanghai) Co., Ltd
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300 kQ 8.7V
150 kQ 8.8V
80 kQ 126V
40 kQ 13.05V
20 kQ 13.2V

EREBEINT (DIR = high) ,VBUS BYEB/EH S EFERE R8 #1 R10 HHTIRE, AT :

VBAT SET-12V><(1+ RS)
= T R10

212 WNBHRRE

EVM iR 1IBUS BEBRIRBEEHAIRE N 3A, IBAT [RIABEENANTLS A, NNREEFT, XD
FERZ ILIML, ILIM2 ETHIRIERREE, BRAOATIT:

1000 Q

R12xR1

1000 Q
R19xR2

IBUS_LIM =12V x

IBAT_LIM =12V x

21.3 FHEBIFER

1. FEER
1&81d P4 imxAY MODE i [IEFE S F 7 EOC 4HAZIE B4Rt . MODE i [tk VCC,
EEth7EiH 2 JS4kLR auto-terminates; MODE is[1i%%, Hithim /e —EIFEHEERD,

2. MUEBIER
@d P4 i%HJ MODE i[5S TIEE PFM &2 PWM 23, MODE im[#Eit, T{FE PWM
#%3{, MODE im[iF=8#% vCC, T{EfE PFMiER.

2.1.4 VPWM 1 IPWM E175$=6

1. FEERE B RAYEIASET
P5 1Y IPWM I#OE3IESEE A 20kHz = 100kHz B9 PWM (55, BTLASSHURA BRI BB RIR
TEREIASRT, BETEENRERREN 10%2] 100%, EFTEARIT (D B IPWM 55
5Z=tl) :

IBUS_LIM =0.1xIBUS_LIM_SET+0.9xIBUS_LIM_SETxD

NAFEEEFILLININEE, 515 P5 A IPWM % VCC,

2. MEEARRIEBENEESRET
FEREINT, P3RS VPWM IROESRESERE 20kHz & 100kHz Y PWM {55, SJLASCHEH
EBEREIASET, BRI RERAEN 03 100%, EMRTEATINT (D A8 PWM EEHE
tb) :

VBUS=VBUS_SET xD

Copyright © 2019, Southchip Semiconductor Technology (Shanghai) Co., Ltd List of 5
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3. ERIRFEBEEET

REEXT, REFEEEILUSET VPWM H#{TET, P3 /I VPWM &R 20 kHz & 100 kHz
B PWM EESEAAIINT;
VDPM=45V +(1-D)x 6.3V

2.15 TESEIIhEE

]‘om

vCCe

'|' AL
Im

SCEI2A

_{ & Rz

e 3w

<
Q2

Figure 2. HEENEBIERIEE

Teksteo |

B lBaT

4.00ms 250MS/ s 7 14 Moy 2017
SO0V 2004 & 10M points 4,90y 09:15:58

Figure 3. mE/BaNERZ, VBAT=7.6V, VBUS=5.2V
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FREB SRR AT BB R RRFIRIEIRR, EMRBIEFTETIE, BAITLLRA LB =S TIEE
FMEBIE T, DIR=1, Q2 E¥]F; HiSnBFaERy, BA C1 MinEESYAS, QLEH, LME
B TR 0 Q B[RRI, RIMEATHSK; MEBSHIME, Q1 X, LIRRESFTIR
EPRTRE, NS 7 HEaa.

BTFRETULNFENMERNRRESRSA—F,; RBRIRREN Rl IRERIRRE; TR
EEREY R1 0 R2 HEISBHIERIE,

BZINEEIES I SC8902A DATASHEET,

2.2 Mgt SETUP
FEREAETL:

(CV Mode)

E-Load

O

SOUTHCHIP
www.southchip.com

Figure 4. ZEBEEIIH~EE

1. &% 2.1 KRERMHEBEE, RREBIRE.

2. ZEHEEIEI(IRAE: P1AY/CE 2 AGND, P2 [ DIR % AGND LUSEIEFTEBEIE

3. MAEEMNFETHANETR IBUS, P5 [ IPWM [ VCC, REHAE 5 £, NEEMSE
TMNEHEBR, HAFE 4L

4, MRFBFETBHAER, P58 IPWM ixOEIME— 3V Z£AHY 20 kHz-100 kHz BY PWM {5
g, @8, sILUETHEHER.

5. BEREEIREE J170J2

6. {$F3 J5 A9 Micro B IAIRO, BANEEEEABA

7. BBFREEE 370 )4, BFREISERE CVIER (REEXT, IJLIABRFRER CV 2RIENL
BEith). IR0, GNSRLS 2S BEXERItFEEE, PIIGREFaZ CV BEREN 7.2V,

Copyright © 2019, Southchip Semiconductor Technology (Shanghai) Co., Ltd List of 7
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i GEL TR
(CC Mode)
E-Load C\D

SOUTHCHIP
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Figure 5. IEBARTIH~EE

&% 2.1 RIREMHBEE, RRERE

2. m@;—t R7E: P1 AY/CE ix[#E AGND, P2 i DIR im[#E VBAT LU%IEFEEED, P4 A MODE

i [%% VCC 8 AGND #E2/\EBi7AT PFM &2 PWM it
3. MRAEEMSEDHHERE, P3H VPWM IHFS, NREEMSBATHLHERE, VPWM iF
OAME—A 3V A£ARY 30 kHz-100 kHz B9 PWM (55,
4, MAEEZAESHEET IBUS, P5HYIPWM B08E: VCC, REHNS 6 & INEENDAE
THEHER, HBAFESE
5. MNRFEFFDELER, P5 Y IPWM im5ME— 3V ZZAH 30 kHz-100 kHz By PWM {55;
B, TLAETHHEBR.
6. EimEIRE 35134
7. BRFOREHE J1F0 02, BBFREISERE CC &

Copyright © 2019, Southchip Semiconductor Technology (Shanghai) Co., Ltd List of 8
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Table 4. ¥JRIER

Comment | Description Designator Footprint Pins | Quantity
POSCAP([EZSFEZ), 6.3x11,

100uF/25V 25V, 100uF C1,C2 ECAP_6.3X11 2 2
Capacitor, X5R, 1206, 25V, | C3, C4, C5, C6, C9, C10, C11,

22uF/25V 10%, 22uF C12 1206C 2 8
Capacitor, X5R, 0603, 25V,

100nF/25V 10%, 100nF C7,C8 0603C 2 2
Capacitor, X5R, 0603, 10V,

100nF/10V 10%, 100nF C15, C16 0603C 2 2
Capacitor, X5R, 0603, 10V,

470nF/10V 10%, 470nF C14 0603C 2 1
Capacitor, X5R, 0603, 6.3V,

22nF/6.3V 10%, 22nF C17,C24 0603C 2 2
Capacitor, X5R, 0603, 25V,

4.7uF/25V 10%, 4.7uF C18 0603C 2 1
Capacitor, X5R, 0603, 25V,

1uF/25V 10%, 1uF C19, C20, C21 0603C 2 3

NC Capacitor C27,C28 0603C 2 2

BLUE-LED Blue-LED, 0603 D1 LEDO603\TT 2 1

MMBD4148CC | Diode_dual D2 SOT-23-3 3 1

JACK Jack J1,12,)3,)4 JACK65 1 4

MICRO B J5 MICROUSB 5 1

Inductor Inductor, 3.3uH, 13x13x5 L1 IND_135T 2 1

Header 3 Header, 3-Pin P1, P2, P4, P5, P6 HDR1X3 3 5

Header 2 Header, 2-Pin P3 HDR1X2 2 1

2N7002 2N7002 Q1, Q2 SOT23 3 2
Metal resistor, 1206, 1W,

10mR 1% R1 1206R 2 1
Metal resistor, 1206, 1W,

OmR 1% R2 1206R 2 1

OR Resistor, 0603, 1/4W, 1% R3 0603R 2 1

2R Resistor, 0603, 1/4W, 1% R4, R5 0603R 2 2

NC Resistor, 0603, 1/4W, 1% R6, R11, R15, R21, R22, R23 0603R 2 6

5R Resistor, 0603, 1/4W, 1% R7, R9 0603R 2 2

100k Resistor, 0603, 1/4W, 1% R8, R14, R20 0603R 2 3

30k Resistor, 0603, 1/4W, 1% R10 0603R 2 1

62k Resistor, 0603, 1/4W, 1% R12 0603R 2 1

10k Resistor, 0603, 1/4W, 1% R16, R17 0603R 2 2

91k Resistor, 0603, 1/4W, 1% R18 0603R 2 1

OR Resistor, 0603, 1/4W, 1% R19 0603R 2 1

Copyright © 2019, Southchip Semiconductor Technology (Shanghai) Co., Ltd List of 10
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4 PCBhRE

e—1 425 (mil>

s 2400 (mil> >

Figure 7. PCB hiz&

Figure 8. Top Layer

Copyright © 2019, Southchip Semiconductor Technology (Shanghai) Co., Ltd List of 11



soutHcHie SOUTHCHIP SEMICONDUCTOR

SC8902A EVM USER GUIDE

SOUTHCHIP

CONFIDENTIAL

P6 AGND TP1 TP2 AGND IPWM VGG AGND /CE  VHI
SWi1 SW2 é B! REUEEI
P3 L1 -
AGND - VEWA TPs AGNDMODE VGG AGND DIR VBAT g )
Jz2 PG D2 J4
GND TP3 GND
ILIM 1 = TP4
cis[ W] M2
» - 1Ll
re U1 =
S R12 L] o "1 ~— 5] EE
c1 & R16 Ifg N=Zh c2
RIOCA] | =
= S
— J c18
> c17 [ ]
|
ri L LAIR4 2 u R2
VBAT

J1

SOUTHCHIF
www,southchip.com

(pooooo
" o00000

SCB902A_EVM_C14,2
2017. 10

Figure 9. Top Silkscreen
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Figure 10. Mid Layerl
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Figure 11. Mid Layer2
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Figure 12. Bottom Layer
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5 THgglist

BRIAMRE SR8 : L= 3.3uH, COMP &l 10 kQ+22 nF

5.1 MR

EHNRIREN 25 BRYIBR T, MEEN TERR:

99%

97% -

95%

93%

91%

==\BUS=5V

efficiency

={li=VBUS=9V

89%

87%

VBUS=12V

85%

0 1 2

IBUS(A)

Figure 13.  FEEBREME (vs IBUS) ,VBAT=7.6V

100%

95%

90%

85%

Efficiency

80%

75%

70%

¢—VBUS=5V

== VBUS=9V

VBUS=12V

0 1 2
IBUS(A)

Figure 14. MEBREN (vs IBUS) ,VBAT=10.8V
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Efficiency Vs Vbus

100%

98%

96% 7M\+
94%

92%
90%
88%
86%
84%
82%
80%

Efficiency

=¢—|BUS=1A

VBUS(V)

Figure 15.  HEERERMIN (vs VBUS)

TR, EUEMERNRE ERLREREEIE EVM EEHABEFEMARIEINE FREFEIR
HNE~E, BAKERBRT, SLLBRAIERE, ERUESERSERERE.

5.2 Mt ESUR

Tekstop [

P VBUS(AC)

~r Smun Bowe M ains Bl mwes B sesu i wum Bt

& oy & 2.00ps5 2.5065/5 @ 2 Nov 2017
2004 & 10M polnts 5.80 Y 16:16:17

Figure 16. 4G, in discharging mode, VBAT=8V, VBUS=5V, PWM, IBUS=1A

[ i
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Tekpew [ & I ]

2 VB T A ) o e
E):T\ . | : : .J :. : i . | .:L
& 00V & 2.00ms 500MS/s o 9 Nov 2017
ED o004 & 10M points 5.48 v 0%:40:28
[ 4 )

Figure 17.  #iHHSGK; in discharging mode, VBAT=8V, VBUS=5V, PFM, IBUS=0A
HBERSOEN TR

Table 5. A[E VBUS # VBAT &R FECEA/N (IBUS=1A,PWM)

/BUS \ 4V 8V 12V
5V 10.8 mV 8.8 mV 20.8 mV
12V 38.4 mV 24.8 mV 17.2 mV
20V 74 mV 46.8 mV 22.8 mV

5. 3 Startup and shutdown for /CE in discharging mode

Table 6. /CE BElfI<KTEHZ, IBUS = 1A

Startup , VBUS =5V, VBAT = 7.2V Startup , VBUS =5V, VBAT =3.6V
D/cE Bl
BIL —
e T Tt e __‘5';‘/‘ ' ' ' B
o € 2004 & ][4 e fgmso/i:‘ts .1'28\‘/ [ 12 ggiv“gw] @ 200 & 2004 B }[4 o igngpSO/i;ts G1,34\\/ }[ 10:06:19 17]

Shutdown , VBUS =5V, VBAT = 7.2V Shutdown , VBUS =5V, VBAT = 3.6V

Copyright © 2019, Southchip Semiconductor Technology (Shanghai) Co., Ltd List of 16
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TekSte___ 1 1 : I I TekRin B— : I [Tia’d
1 k )
[ i
B
2 {vBus
. : S B
2 fveus AP - :
@ 20V & 4,00ms 250MS /s @ 2 Nov 2017 2.00ms SO0MS/s 7 8 Nov 2017
2004 & 10M points 1.28Y 16:26:45 200y W @ 2004 & 10M points L84V 10:05:45

5.4 DA yIHRARA

Table 7. fa#iIieATHEIHET{L in discharging mode

VBAT = 7.6V, V

BUS =5V, IBUS = 0.5A to

3A

VBAT = 7.6V, VBUS =5V, IBUS = 0.5A to 2A

Trig'd

TB! US'#

B ED| IBUS e —
2,[VBUS 2{VBUS
[ ]{mm 1.2565/s o 7 [ 9 Nov 2017J 800ps 1,2568/5 7 9 Noy 2017
2004 W 10M points 920mA 08:50:58 2004 & 10M points 92014 08:58:07

VBAT = 7.6V ,VBUS = 12V, IBUS = 0.5A to 3A

VBAT = 7.6V ,VBUS = 12V, IBUS = 0.5A to 2A

[)IBUS.— \_+ [).IBUSM
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5.5 fERFTEMR

Table 8. A[F VBUS XIRAY IBUS {8

VBUS(V)
IBUS(A 1.92 1.95 2.01 2.05 2.10 2.15
test condition: charging mode, VBAT=7.2V, ILIM_BUS=1.94 A; ILIM_BAT F535X

5.6 trickle charging fllizt

Table 9. A[F VBUS XRAY IBUS {8

VBUS(V)
IBUS(A) K 0.18 0.18 0.18 0.18 0.19

test condition: charging mode, VBAT=4V, ILIM_BUS=1.94 A; ILIM_BAT 35K

5.7 Bl (charging mode) S5{&$#FiX (discharging mode)

Tek Prevu _ [ - _]

p
.\/BUSJ_.... C

L

YBAT : : ) : P

24

B
& sV & 400ms 2,50MS/s & 5 Nov 2017
200% & 5004 & 10M points 130v 13:38:13

Figure 18.  [BaliKAs, VBAT=7.2V, VBUS from0to5V

TekPrevu | i - 1 L

(2] \/‘BLISJ

& sV & 400ms 2,50M5/s ® - 14 Nov 2017
500W & 10M polnts 7,00V 19:41:34

Figure 19. B2, Micro_B (FC 2.0), VBAT=7.2V
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g:vaus } =

_F_. 500V R é 5.00Y B J[400ms 2.50MS/s é_)f ][ 14 Nov 2017]

5004 B 10M points 548my 13:54:34

Figure 20.  FEE&{RIF, VBAT=7.6V, VBUS=5V

5.8 i@

=R 22.3C, RRANFEENFTE,
Table 10. AEIHERTEEZ

5V/3A 12VI2A 15VI2A 15V/I3A

42.1C 39.7C 56.3C 523C 70.3C 130C
42.5C 37.4C 46.4 C 42.5C 54.0C 75.8 C

VBAT(V)
7.6
10.8

5.9 FSHIR

ICE A, VBUS ZFZ=, RKEHSHIR

Table 11.¥xZRESSHR

VBAT(V) 3.6 7.6 10.8
Iq(uA 2.90 6.59 9.43
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