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A4 H ) Al2bit ADC
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G 100W w Av
U 424V~ A u ) v 4 0A
i | 2 C L -~ / A MOS
u 14 AH ® u 3@ NMOS "™~
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U 100 W w ANTC
u 3V22VE A u NTC w ~
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® ua " Al F A
ANVDC ua ¥ I G
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4.
g SW7201 SW7 203
H o 12 C 12 C
H 0 8 Cx308 /¢ Cx108 0 8 Cx308/¢ Cx108
DCDC Buebkoost Buebkoost
NV D Qv N o Yes
" 200K/ 300K/ 40 200K/ 300K/ 40
14s 14s
H 1 3v-19. 2V 3v-19. 2V
"H VBUS"™ 4V-2 4 V 4V-2 4 V
VBUS? 3v-22V 3v-22V
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BST HO SW

L2 BS? HR2 SwW

LO VDRV

PWM Driver Logic

FB fL———

BUCKBOOST CTRL

COMP

[
—E COmMP

IBUS IBAT VBUS VBAT VSYS VREF EN
CSPVBUEH——7 '
CSNVBUS}—— IBUS 23 VSYS
CSPVBAT] 3 VSYS ]
CSNVBA%:- \BAT vsys,| NVDC CTR 23 BATDR\
- ABAT |
VBUET
INDET CTRI
VSYS ,,
ABLS LDO [—————fdvce
A/BAT 4|

| 2C Interface

ChargeCurrerf) IBUS IBAT VBUS  VBAT  VSYS

ChargeVoltagg l l l l l

InputCurrent)

InputVoltagd)

MinSysVoltag@ ADC

Discharg¥oltag€)
Discharg€urreny)
R N T S
SCK SDA IRQ BSET LSET  NTC
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6. H1 w
6.1. H
=
e 19 Al
283 435 83 2
csnvBUS 1 | T T T | [24 | H2
| |
CSPVBUS 2 : : 23 | vsys
vBUY 3 : : 22 | BATDRV
|
e SW203 ¢ e
|
INDTA| 5 : : 20 | CSNVBAT
GATEA| 6 i : 19 | VCC
|
INDTR | 7 : : 18 | comp
GATES 8 | | EPAD | [ cow
AR AAREER
6.2.
Pin Na me Function Descrip
VBUS Auz QT H~
T ) VBUS
, W e 100nF N
1 CSN_VBUS b CSN.VBUSH %~ WayV -
v a [ 11.2.4VBUS
v a L A
VBUS Auz QT H~
T - VBUS
: W e 100nF N
2 CSP_VBUS b CSPVBUSH ¢~ WayV Ty
a [ 11.2.4VBUS v
a L A
3 VBUS L y1 VBUS A4 A
4 GATEAL NI}/IOSJ VlA a Jcharvgepump
4 a
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NMOS b 6 100nA
NMOSA b g, " © GATEALG
floatingd = A
~ 1A q W ~ -
5 INDTA1 INDTAZL - Web 6 4.UF
il v 4 10uFA
NMOS * 2A a_ chargepump
- - g “ a PN
6 GATEA2 NMOS b 6 100nA
NMOSA b g, " © GATEA2G
floatingd = A
~ ZA q W ~ -
7 INDTAZ2 INDTAZ2 - Web 6 4.7UF
- v 4 10uFA
NMOS " 3A * @  chargepump
- - - a N
8 GATEB NMOS b 6 100nA
NMOSA b g * * GATEBG
floatingd = A
- A b
VBUS ~ INDTB "o °
9 INDTB a B[ VBUS ~ INDTB
[ VBUSA
VBUS ¥ 4 i AFB A Y
10 FB 0.5VA g i ¥F 4 ° FB ¢
floating A
11 SDA I2C DataA ] SDA [ hostcontroller B
smartbattery SDA; - 10KY A
12 SCK I2C ClockA ] SCL ) [ hostcontroller’ )
smartbattery SCL:': 10KY A
12C InterrupA IRQu F a  10KY
13 IRQ OH T IRQ ¥V [Hp T
B A
-7 1-4 A 10KY
14 BSSET w1 ~ 20KY y 2 v 30KY
u 3 Y 43KY W 4 A
v -7 4 b v A 10KY
y 1uH 20KY y 2.2uH 30KY Y
15 LSET 3.3uH 43KY W 4. 7uHA b
v W t w buckboost b A
A NTC Bv w 3435
16 NTC 03 ~“ i G * a [ 10.62
NTC G LA b NTC G w
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7y NTC Y 10KY
" NTCG w A
cC & A COMP2i RC & a
17 COMP2 I 11.2.3COMP & RCa L
CV & A COMP1i RC & a
18 COMP1 I 11.2.3COMP & RCa L
VBUS VSYS ¢ 5V
F A5V buckboost b “ A
19 vee VCC VCC W@ 10uF
A
VBAT * VBAT A4 Ay =,
20 CSN_VBAT |G Ny VBAT W
@ 100nF A
VBAT AuxG -
21 CSP_VBAT VBAT s Wa 100nF A
VBAT PMOS BATFET ° A BATDRV
, [ VSYS ~ BATFET™ A BATDRVY
G VSYS10V ~ BATFET n A
- L ~
W BATDRV 3 BAEFET w
22 BATDRV' 1| bo G VSYS 4A 6™H v
VSYS * v L BATDRV g
BATFET ~ | A G
I 10.2 NVDCL
L 3 VSYS 4 AVSYS
23 VSYS Aw™H 4 +160mV- Ay
VSYS_MIN A
VBAT :: gate ~ A [ VBAT A
24 HD2 v NMOS Q4 gate
VBAT :':  bootstrag\ SW2-BST2H,
25 BST2 ~ Wa 100nF A VDRV BST2 e
H p A
VBAT  switching A SW2 [ VBAT
26 SW2 g v NMOS Q4” A
VBAT 14 gate * A [ VBAT A
27 LD2 v v NMOS Q3F gate
VBUS VSYS ¢ 55V
¥ A 5.5V W * A
28 VDRV VDRV VDRV W @
10uF A
VBUS I gate ~ A [ VBUS A
29 LD1 v v NMOS Q2 gate
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VBUS switching A SW1 [ VBUS
30 Swi g v NMOS QI” A
VBUS :':  bootstraph SW1BSTLH
31 BST1 ~ Wa 100nF A VDRV BST1 €
H p A
VBUS :: gate * A [ VBUS A
32 HD1 v NMOS Q17 gate
- |‘ - G
/ EPAD EPAD b G T T yG6
b A
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7. @
Par amet Sy mbol MI N MA X UNI T
VBUS/CGSB NBUS
VBUS 1 CSP_VBUS -0. 3 35 \
CSN_VBAT/ CSH
VBAT A1 VSYS/ BATDH -0. 3 35 \
T HD1/ HD2/ BST -0. 3 40 \
SW A1 SW1/ SW2 -0. 3 35 \
0 1 | NDTB/ 1| NDTA] -0. 3 35 \
GATEB/GATEAL1/GATE
L -
A2 0.3 40 \
[ 1 -0. 3 7 V
-4 0 +150 AcC
O -60 +150 AcC
ESDHBM -4 + 4 KV
o) o) A 1 p’ ) A
8. a
Par ame Symbo MI N Typi ci MA X UNI T
~ 1 VBUS 4 24 V
1 CSN VB 3 19. 2 V
¥ 4 VBUS 3 22 \
9.
" VBUS1YVBAFE10V,= 25AC# iy
Par amet e Symbo Test Condi|l MI NN TYP MAX|UNI
L
VBUS” Vi NDTB 4 . 4 24 V
VBUS”™ 1 Vi NDTB_ U | NDTB /II7L 4 \Y
VBUS™ 4 VINDTE_ U\ | NDTB 4t A 400 mV
HY S
5.3 5.8 57 \/
VDRV ¥ 4 VbRrv -
0 \Y
35 50 mA
VDRV ¥ Z lvbRrv -
’ 0 mA
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VCC ¥ A1 Vcc = 48 > R
’ 3. ¢ \Y
VCC * Z lvcc S A mA
| 10 mA
H

W Ve | e rosowoig 209 |13V
tricklOexOWqg 2. 79 2.9 3 V
H ) Ve o tricklOx2viq 5.¢ 5. § 5. ¢ V
tricklOex3koO 8.4 8. 71 8. ¢ V
tricklOex5wBof11.]| 11 11. \%
trickl eOx®l 10C mV
. trickl eOwdl 200¢C mV

'H VTc HYs
trickl e0wxal 30C mV
trickl eOxal 40C mV
tricklOx0Ocy 50| 100 25 mA
. tricklOxl1cy 100 20(¢ 35( mA
5 e tricklosx2c]| 20d 30d 45d ma
tricklOex3cy 30 40C 55 mA
VBUS R lccchve velchg i bus _|in 0. ¢ 6.8 A
chg i bus_1i 035 0.950. 7 A
chg _ i bus _1i] 09 1 1 A
VBUS N lcc cHe | chg_ibus_1i| 28 3 3.4 A
chg_ibus_1i| 4.4 5 5.1 A
chg ibus_ i 6.3 6.% 7 A
VBAT H lcc_gc_ve|chdail i mi t =707 0. 1 12| A
chg_ibat _ 1| 0.4 0. 90. 6 A
chg _ i bat i 1.9 2 2.1 A
VBAT N lcc chc_v| chg _ibat _1i 4.¢ 5 5. A
chg it bat i 7.4 7.9 7.4 A
chg_ibat _ i 9.7 10|10.[ A
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chg em®x®ul 50| 10 20( mA
. chg_em@dxdul 10 20¢ 30( mA
'H l end
chg_emd®dxQul 20C 30C¢ 40( mA
chg em®x8ul 30C 40C¢ 50 mA
H A Vchus vo| chg =Wxl000~( 3 19.| Vv
chg =0xl078|-1L.%| 4. 4+1%| V
. chg =0xI21C| -1% 8. 4 +1% | V
H 4 VcHe _vol
chg =WxI3CO0|[-08%| 12.[+3B%| V
chg =0xl1564|-08| 16 .(+®B%| V
VcHae
H A VRcHG o 9] Vv
3%
chg trk_over 0. ¢ H
. chg trk_over 1 H
H Trc_ort
chg trk _over 2 H
chg trk_over 4 H
chg_cc_overtime_set0 x 12 H
. chg_cc_overtime_set0 x 24 H
H Tcc_oT :
chg_cc_overtime_set0 x 4 8 H
chg_cc_overtime_set0 x 72 H
B VHoL D chg _hol d=0) 4 20 Vv
chg_hol d=1( -2% 4. q+29 V
. chg _hol d=( -2% 1+% | V
4 VhoLbp
chg_hol d=1( -2% 11| +2% | V
chg _hold=(-2% | 18.(+2% | V
2C 4
VBUS VDI scHG_ dischg vbos3 3 22| V
2C 4
-30, +30
di schg_€Bu: 3% ° |V
VBUSA4 VDISCHG 12C 1 0
— - +90,
di schg 28Ru ¢ 2% 10 2% |V
2C 4 -2% 20| +2% | V
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di schg _ 6vAdu |
FB 4 VEB FB 4 -2% 0. 4 +2% \%
I . .
IBUS di sch i= 10 & 0 .
CCDI SCHG_ gf_ -1 0. ¢ 6. 8 A
S
di schg _ibus| 0.4 0.4 0.7 A
di schg_ibus| 0. 9 1 1.2 A
IBUS lcc_oisel 4ischg ibus|2.8 3 |3.3 A
_VBUS
di schg_ibus| 4. 8§ 5 5.4 A
di schg _ibus| 6.9 6.4 7 A
IBAT lccpisculdich d aitl i mi t =7( 0. 12| A
_VBAT 7
di schg_ibat| 03 0.4 0.7 A
di schg_ibat| 18 2 2.
IBAT lece oisl 4ischg ibat| 47 5 5 A
_VBAT
di schg_ibat| 71 7.4 7.9 A
di schg_i bat]| 95 10]10.| A
VBAT A1 VeaT _uvy bat _=0xDO7-70) 2. i 13.| V
bat uvlo=| 2.7 2.9 3 \
bat uvlo=|5.€¢ 5. f 6 Vv
VBAT1 VBAT uUvL
bat uvlio=( 8.4 8.7 8.4V
bat uvlo=|11 11 11 Vv
VBAT $ VBAT—UVLCbat_uv:DmQﬁyE 0. 4 2 \Y
S
bat uwv=0®00 h 0. 4 \
bat _uwv0®0 h 0. ¢ Vv
VBAT" 4 VBAT uvLc — A
S bat _uwv0 10 h 1. 7 V
bat _uwv0»@ h] 1. € Vv
A
VBUS A . Vveus _i| INDTB [ VBJS 2. 7 \Y;
VB AT A . VveaT I 27 \%
b
i lostamBY 7 40 80| uUA
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7 - a
a Yw
- a 5010 uA
a Yw
” - a 65C 90C uA
Y ow
lo_on "
- a 66C 92( uA
Y w
VB A¥1 ¥Ya VB U$&Va 1 9 mA
80 0 Kz Qg 5nC5 '
VB A¥1 Ya
¥ N VBAT ~ |lpiscuc_n| VBUSL 24 80 0 Kz& 2. 3 mA
D Qg 5nC5
VB A¥1 Ya
VB US ¥a 80 0 Kz&d 3. 4 mA
Q& 5nC5
VS Y& ¥a VB U SVa 5 mA
80 0 K& Q& 5nCh
VS Y&l Ya
T VSYS I71 | VB US1 %a 80 0 Kz&d 2. 3 mA
VBUS ~ cHGE_NOoLC Qg 5nC5
VS Y& %a
VB US ¥a 80 0 Kz&d 2 mA
Q& 5nC5
SWI TCHI NG
~’?’H ]
freq=0x1 15 20C 25k H:
~?’H
: 23C 30(C 37(kH:
. freq=0x0
Fsw "
freq=0x2 30C 40C 50k H:z
" H 65C 80C 90(kH:
freg=0x3 ‘
NVDC
4 Vsysminf vsys _min=0x 3 16.| V
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vsys min=¢( 3. 3.¢4¢3.7 V
VSys_min={( 6. 6. 46. 3 V
4 Vsyswmi N )
vsys min=(9.0 9.2429. 3 V
vsys min=(12.|12.({12.]| V
L DO H ILpo |l do_mode _cur 0.1 2 A
|l do_mode _c(| 0. 3§ 0.4 0. Y A
_ | do_mode _c(| O. 73 0. § 0. ¢ A
LDO H ILpo
l do_mode _cy 1.7 1. 4 1. A
|l do_mode _cf 1. % 1.¢ 1.7 A
Ced d 4. 5 5.9 V
_ Ced 8 11 12(112.| V
Vsy oG Vsys ov
Ced § 19.119.{19.| V
Ced 4 19.119.{19.| V
BATFET DRI VER
BATFE® 4 VBATDRV_c 10 | 11.] V
P
G
Vb1 s«
VBUS i silacg 4 |P'sqVersd s
G_vdLe_vdL 11 5 \%
109|112 %
VBUS/IG VVBUS—DISVBU$a|a|20'Ig’| VD|SC
oVvP G_VvaL \V
106
VBUS i saiFB g1 2 3. 241 24.| V
VBUS aldFRBng 59 Vv
“ Vb1 sc
VBUS ald 12t g
- G_VvoL \Y,
VBUS G|VvBus b s 0 %
°t" [VvBUS aldFB
a ng 1.7 Vv
VBUS GVvsus_pis VBUS al | in 1.7 Vv
SCP
Copyright E 2022, ZHUHAI | SMARTWARE TECHNNa @G2i0CRRL 0 BTD .

-13 34



isw 5 il SW7 203

ISMARTWARE NVDC f 4 A "'H L
VBAT /IGVVBQTDISCI- VBUSISIng 25. 26 2 6. V
ovPe vBUS al | i n 2 4. V
H VBUSAGVVBUS_CHC VBU$|S|ng 25. 26 26. V
P VBUS al | in 2 4. Vv
Vcue |VeHe [VeHo
VBAT i si nglo* 1(o* 1 (o> 16( V
H VBAT 4G % % %
) VBAT CHG._
VcHe_
VBAT al | i n ol* 1 ( Vv
%
a 2t
dischg_ntc_h=0 50
a SO
& TNTC dischg_ntc_h=1 S5
DI SCHG_ a A
dischg_ntc_h=2 60
a 2t
dischg_ntc_h=3 65
2 A
dischg_ntc_I=0 10
a ! =
isch =1
V6 TnTC dischg_ntc_ _
DI SCHG_ a N 0
dischg_ntc_|=2
2 A
dischg_ntc_|=3 20
H a s
chg_ntc_h=0 45
H a 30
! ; chg_ntc_h=1 40
H G TNTCCHG_ o 5 A
chg_ntc_h=2 50
H a 3
chg_ntc_h=3 S5
, ] H a 7!
v :
H G Thtehe | chg_ntc_I=0 0
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W2 0
chg_ntc_I=1 10
W2 7 .
chg_ntc_I=2
Woa 0 p
chg_ntc_I=3
VnTec 0. 5V -4 % +49 V
NTC 4 VNTC -
VNTOO0. 5V 20 20| mV
7 Toi E_oT S 15¢C N
7 Toie_oTp. i 20 N

" " BSSET&LSET

4 VBsSsET . 1.7 2. 5| V
3 VBSSET 1 2 1.7 V
2 VBSSET 0.7 1.2 V
1 VBSSET_ 0.2 0 7| V
4. 7UH VLseT 4. 1.7 2. 5| V
3. 3UH ViseT_3. 1 2 1.7 V
2. 2UH ViseT_2. 0.7 1.2V
1 UH VLsSET_ 11 0. 2 0 7| V

| 2 C

| 2 C Fi2ac cL 100 40k H:
| 2C v Vi 0.7 V

| 2 C Vi H 1. 2 \
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10.w
SW7 2 0®Ba v 1-4 H v NV D@ 4
i 1 4™H L -7y 100WH w A
10.1.:3' i
10.1.1. 't *
Y i ~Y SW720 9¥BAbG - 0N A
A “SW7203 b vYw - ~w Av w Ty
A
10.1.2.VBUS': §
G "I NDTBVBUS v [ VBUSSW7203
VBUSB - 2t A AVBUS Y v4a SW7208Y w -
3bw " vw A
| NDTB VBUS "t SW72031 NDTBYBUS G ViNIT_ VBUS
© A
10.2. NVDC
SW7203 NVDC woT BATFET b Ne ~
A VSYSMI N ASW7 2373y 4 4 " da -
~ 37y " budlos¥VSYS 4 [
171 3.6Y¥% 6.2Y¥ 9.%2¥% 12.RvV
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10.2.1. NVDC
NVDC Ty H - " BATFET'™ w g
nao ALY [ i '™H ~ #£6
A
AV ¢ A ~ BATFE® (LDO Y
A W 1A
1 6 A ~ BATFER - ~ A
H A 4w BATFERDS( ®NJH A HF A1 6
A v’ A1 6 A VBAT+ 160 mV
(LDO ) b ™H LDO ~H LDO _ ALDO
Ty | do_mode cur[4:0] 0. 2A0.1AAstep
v 62A LDO 27T VSYSMI N
vsys_ min[6: 0] 3VL6.°60V. 2VA®s$emi n[6: 0] =0x00
VSYSMI Nu 3 WA V 6 16. 6VVSYSMI N 16 .56V
©H i VBUS/ VBA™ L~ § VSYS4 6

VeaTDprRY _cLAMBATDRWSY SA1 v B VeaTDRYV_cAamP
10.2.2. NvDC" w

~

TRV w * T, SW7203" w w Ty ~
R I w v L © SW729 3°
L - ~ 4A NVDCHD (LDO Y a 4 VYo
A - (LDO )» L™H Py AbT A
H “p " . - A 7/ Y 1 A
YA NVDC b . " BATFE®D H -
BATFET 4° BATFEWDS L 30 wmVvy - { - ¥
A - H LA v H
w BATFEWNgs | Ay Y BATFERDSON [ BATFET
n AW BATFETM VDS v A

10.3.Buck-boost

b VBUSVSYSAW SW7293 b buchudldodbosd

T ® by ® T#¥ VBUS VSYS 4
i "As  SW72033 PFMPWM - W be PFM

W be PWM A ~ SW72031udH2. 2aBBH 3u#. 7 uH
v 20BR0BGKOOKBOO0OKEA 7 Ty
10.3.1. | L~ PFM~

Y “SW7203 vw b PFM A H w w
n - v w VA [ PWM v ~ SW7203%
FPFM ~ ~ PWM b A

s 7 b PEFM I ey TP ¥ 3y N

Ty Lpwm L pwMm M SW7203 b
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3bw " PFM
10.3.2. | PWM~
b  PWM W @ - ¥ A7
A v NMOS ¥V oo A4 7 v v vy NMOS
v %o W e A ® MOS T A
7 h i1 YOQF v v NMO S 4 A v v NMOS ~
N Y& NMOS r R A
N w PWM b - Q1-Q4 4ew MOS b
H
b Buck Buclkoost Boost
Q1 Switchi Switchi On
Q2 Switchi Switchi Oof f
Q3 of f Switchi Switchi
Q4 On Switchi Switchi
b Buck Buclkoost Boost
Q1 On Switchi Switchi
Q2 of f Switchi Switchi
Q3 Switchi Switchi Oof f
Q4 Switchi Switchi On
10.4."H
SW72033V19.2Vp H l 2. 88.2V H
- "?Y A
" SW7203 wcharger” Addne "H H T
A - b A
10.41H -
N v W
ST H VBUS/ VBAT™H A
A VSYSMI N LDO 'H A
A3~/ i TH A
S ~ A
~ 5 GINDTBVBUS A
S 6 chg _en="H A
10.42. "H
AV 6 A T H A™H H
LA
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H " trickle VOol[6: M]2.88.72V. 1VAstep
trickle_ vol[ 6 ] =6x20.08V v 6 13.2V H
13. AV :: Y BSSET pin ~ ° H Y
*2 . AV
H Ty trickle _ vol " _hywyQ:0DYy/ 0. 2VAO. 3V/
Ty BSSET pin =~ ° H Y *0.AV
H Ty trickl e_ LnrO[OInAO]ZOOmAISDOv@n /| 400
10.4.3.LDO "H
1 6 H A “pPYe VSYSMIN © ~ LDOCH A
VSYSHA VSYSMIN "H i LD LA
H n® L DCH A H G VSYSMI Ma BATFET
~3 LDOD ~"H _ i "H At r n® a
H A <VSYSMI N< VHat A
VBAT <™H 4 i bAlt W H
H A4 <VBATVS8YSMI N | i b™at w LD
VSYSMI NKVBAT i bAlt W H
VSYSMI N< H A < VMHat A
VBATVS8YSMI N< H A i balt Y H
VSYSMI N< VBAT H A4 i bHlt Y H
H A <VB AT i bHlt Y H
b H Y H 4w Y 2.5WN -
LDO B VoG H YD A
VSYSMI N LDO ~a 102.1 NV D GA
10.4.4. "H
A 6 VSYSMI N H T H A BATFET
n ©H I VBUS/ VBA™H LA
H N~ VBUS™H L VBAT'H L A
’i’H & ’i’H 5 - ’i’H a v TH [VBUS’F‘H
VBAT™ " H bP A H L LD
L LVBAT™ " VBUS R b L A
VBUS H Yy chg ibus_ |imit[6u®. BA 85A
50 mA/Ascthegp i bus | i mi YBUWS 0H=0x00u 0. BA
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