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NCP8123x Power Modules
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NCP81231 BUCK & FUSB307
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NCP81231 BUCK & FUSB307

ADDRESSES:

0x77 NCP81231 Buck

0x50 FUSB307B Port Controller
Ox1A N34TS04 Temp Sensor

0x52 N34TS04 EEPROM

PORT 2
24V_PORT1/2 VBUS_2 VBUS_2_F
PORT 2
VIN vouT
VBUS_F
EVENT SOTEMP
|2C_SDA_02§:|‘ [2C_SDA INT ;; INT
12C_SCL_0 12C_SCL INT_N INT_N_2
VOCCH ;;vocm 2
EN_2—EN VOCC2 VOCC2 2
SRC >SRC_2
CSIN_O >HCS1_2

CSP2_2 22 CSOUT_P
CSN2 2 CSOUT_N CSOUT O DCS2_2
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NCP81231 Buck
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Port Controller and Current Sense
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Port Controller and Current Sense

FUSB307B PORT CONTROLLER
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NCP81231 Buck
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Port Controller and Current Sense

FUSB307B PORT CONTROLLER
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Port Controller and Current Sense

FUSB307B PORT CONTROLLER
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VINS VOUTS5
¢ £ 1 ViNe VOUT6
VIN7 VouT?
SRC 3221 oy ovt 22
A% poL ovz 4
VB_FLAGB (—23| FiacB iseT !
[a\) —
B2 OC_MODE ) 2 NG ! 516
(O] (O]
<t ~—
o o

6A absolute limit

veus 2 e s« PORT 2
csP22 K Telemetry
N Optional for U9
FB3 Cff"fff"f L FPF2895C
50 Ohm ] [}
| |
) ~ L | R%6,,,0003 )y G3| . VOUT1
2W D3
- c39 | 0 99 VIN2 VouT2 c34
+| 100uF css ! I {Es|VNs vouTs 1uF
TOUF === ===== ¢ VINd VOUT4
VIN5 VOUT5
¢ £ 1 ViNe VOUT6
VIN7 Vollivd
SRC_2p>—A2{ oy ov1 |22
A 1 boL ovz |4
VB_FLAGB ((—23 FLaGB iseT &
o —
B2 oc_mopE =) ) NG 2! R
S S
< ~—
o o
VBUS 4 CeN2_ 4 << PORT 4
csP2.4 K Telemetry
Optional for U3
FB1 E‘TE"LD:SE"_ FPF2895C
50 Ohm ;' ';
i N 0| R4 0008 [0 o3| VOUTH
] 2W [PCE
- 9 " g 154 VN2 VOUT2 c3
VIN3 VOUT3
+1_100uF L R VOUT4 107
VIN5 VOUT5
¢ ES 1 ViNe VOUT6
VIN7 Vollivd
SRC_4p>—A2{ on ov1 22
A 1 boL ovz2 |4
VB_FLAGB ((—23 FLaGB iseT &
(s —
B2 ) oc_mopE =) ) NG 2! ~
(O] (O]
< ~—
o o
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FUSB252

and USBC Connector

USB TYPE-C RECEPTACLE

Indicator

L] L]
Optional for Customer Design
Ji2
]
0 ]
D1+ VBUS 1 |43 1 OUTPUT VOLTAGE INDICATOR |
D2+ VBUS_2 B4 l '
D1- VBUS_4 ' ]
D2- 3v3
] T ]
0 ]
A2 ' ASSURED PORT INDICATOR |
A3 | X1+ ' R44 |
OVER-VOLTAGE PROTECTION 22 TXi- " JApady "
B2 0
TX2+ ] \%
3v3 B ! M1 s ] T '
M2 \ VBUS_1_F !
‘ Cl42 B11 ! T X 1D585124GS73200 R160 :
1uF B0 | RX1+ SH1 - - ! X 665 0
e SH.1 S 8 3 " Ra2 '
SH_2
u27 Al _2 |"SH3 o ) ] 4.99K
FUSB252 ® ZAT0 RX2+ g:—i SH4 | 3 :
- < . — Q12
S | | : i 2V7002W ¥ 02 1
VOCC1_1 s cCid D7 D19 ' | Nl N 165124vs73200 i
vocet_1 <& = 1 vocet vicct 8 = 251 co GND_1 [ /X/ SZESD7241 /X/ SZEsbraat | ) :
Vi 2 2 CC2 GND_2
voccz_1 <& SS 2 vocce viccz 2 S GND_3 o1 2 2 : f‘gﬁ’ 3 0
7 A8 GND_4 "Gy ' 4, Q17 '
6 | /OF Bg | SBUI GND_5 7G5 2V7002W i
SEL 8 ci38 Cia0 < | SBU2 GND_6 "4 "4 ] "4 1 e
1 %_ INTB/FLAGB ) OVP ——g40F ——390pF i ASSUREDY —o '
R152 S R151 11| HSD1+ \ 5 |
0 0 7| HSD1- < ' R162 ]
' Hsp2+ HSD+ (5 ! 100K !
2 HsD2- o = HSD- X | :
5 5 ~ ] - |
]
of = USB TYPE-C RECEPTACLE ,,, ! |
VBUS2_F i
J9 !
832 723 300 011 VBUS 2 F : OUTPUT VOLTAGE INDICATOR :
A4 | :
D1+ VBUS_1 a5 | av3 '
D2+ VBUS_2 g7 | T
VBUS_3 &g | |
D1- VBUS_4 i ]
D2-
R33 ]
: 8.87K 0
HAZ TX1+ : :
OVER-VOLTAGE PROTECTION PELEEE o0 ' VBUS_2_F |
B2 | T D6 |
<o TX2+
3v3 B3| Wit m; : \ 551246873200 :
M2
. R31
: 4.99K 5 :
Ci24 B11
<5751 RX1+ N o
1uF B10 SH1 Q9 ]
»——— RX1- SH_1 Sp2 5' g}' : E 2V7002W [}
u23 AL oo o5 [sms o o " ) 1, |
FUSB252 ® A0 e oy 5 " , 0
a 1 1 | R32 :
VOCC1_2 1 s 16 cC1.2 A5 Al g;ESD7241 gégs ! 241 040 |
vocct_2 <& = vocct VICC1 = 55| CCt GND_1 373 /X/ /X/ D:7 "
Vi 22 22 CcCc2 GND_2 <7
voccz 2 & Q002 2| vocez viccz 2 LO2 9 ' GND_3 g] 5 2 2 | !
7 A8 GND_4 & 0 )
5| /OE >T8 SBU1 GND_5 55 i ]
SEL *—=- sBU2 GND_6 V4 V4
1 INT B/ FLAG B 8—>> OVP ——gggglz g;gs": l-————————————————————————————————————————'
R130 S R131 1%; ESB“ .
0 0 SD1- 7
1%— HSD2+ HSD+ —% A4 =
P - - -
e g D ON Semiconductor
G © Title
o « FUSB252 and USBC Connector 1
Size Document Number Rev
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FUSB252

and USBC Connector

USB TYPE-C RECEPTACLE

VBUS3_F
J7
632 723 300 011 VBUS 3_F
D1+ VBUS_1 ﬁg ¢
D2+ VBUS_2 g1
VBUS_3 [gg
D1- VBUS_4
D2-
Hﬁg X1+
OVER-VOLTAGE PROTECTION 22 TXi-
B2
3v3 B3| X2+ M1
T TX2- M1 i
M2 =
11
1Cl]|96 x g:é RX1+ SH1 o
= RX1- SH_1 sz 5'
SH_2
u19 A1 2 "SH3 o
FUSB252 ® ATo | RXer on-S [sha
(=)
=
vocCi 3 cc1.3
vocct_3 <& = 1 vocet vicct 8 = gg CCt GND_1 [
vocc2 3 cc2 3 Cce2 GND_2
voccz 3 &K = 2 vocce viccz 2 = GND_3 o1
7 A8 GND_4 7G5
5| /OE >T8 SBU1 GND_5 55
SEL *—=— sBU2 GND_6 V4
INT B/ FLAG B F2——> ovp L Cros 1 C108
121 hiso1 —__390pF ____390pF
R108 S R107 17 +
0 0 HSD1- N
1%— HSD2+ HSD+ (o
-+ HsD2- - HSD-
o o
P4 P4
G G V4
of 2 USB TYPE-C RECEPTACLE;,
VBUS4_F
Ja
632723 300 011 VBUS 4_F
gg D1+ VBUS_1 ﬁg ¢
R8s D2+ VBUS_2 g1
100 A7 VBUS 3 "Bg
57 Di- VBUS_4
D2-
Hﬁg X1+
OVER-VOLTAGE PROTECTION 22 TXi-
HBZ X2+
e B e M1 R
M2
__|_089 B11
RX1+ <
1uF B0 Ryi SH 1 org -~
uts At1 SH 2 I"sH3 3
FUSB252 ® ATo | RXer on-S [sha
(=)
=
VOCC1_4 ccl 4
vocct_4 <& = 1 vocet vicct (2 = gg cCt GND_1 [
VOCC2_4 cc2.4 ce2 GND_2
voccz_4 &K = 2 vocce viccz 2 = GND_3 o1
7 A8 GND_4 7G5
5| /OE >T8 SBU1 GND_5 55
SEL *—=— sBU2 GND_6 V4
INT B/ FLAG B F2——> ovp . Cs6 1 C8s
2 { sp —__390pF __390pF
R87 S R86 11| HSD1+
0 0 HSD1- 7
10 13
HSD2+ HSD+
LR HSD2- - HsD- [ v v
o o
P4 P4
[OEN0)
[Te) <

CC2_3

1 1
D3 D17
/X/ SZESD7241/X/ SZESD7241
2 2

N

CC2 4

1 1
D1 D16
/X/ SZESD7241/X/ SZESD7241
2 2

N

Indicator
Optional for Customer Design

OUTPUT VOLTAGE INDICATOR

VBUS_3_F

R20
4.99K

R21
10K

OUTPUT VOLTAGE INDICATOR

VBUS_4_F

R9
4.99K

3
|_‘
2V7002W
Lo =
2

3
|_‘
e 2% 2V7002W
[ =7
2

v

R22
8.87K

D4
\ 551246873200

Q6

v

R11
8.87K

D2
§ 155124GS73200

Q3

R10
10K
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[¢]

NCV890200 5V Regulator

5V / 2A NON-SYNCHRONOUS BUCK

Internal slope

5V_BUCK

compensation set
Lo JorATo___
24V 0.1uF | 0
I 0
] 4.7uH ]
SWN__, ! Y'Y ! ° ° o o
L) L)
U4 2 D13 sEsssss= ce9_| c70_| ce8
NCV890200 c73 NSRO5F40NX e e 10uF___10uF___10uF
~0.220F BR560MFS :' ]
’ ’ i sw -2 15 Re4 :
C74 c79 2 7 BST 1 R1=165R4=316 1< 165
DRV BST ) : .
4.7uF 4.7uF 3 S 6 - VOUT = 5V 0 : Minimum load
GND FB $ 0 needed on output
4 o 5 _ CoMP ] based on input
EN % COMP 1S R67 : voltage. - see
R65 12 316 0 datasheet for
| ® Ter b - - --- detaled info
_| cs3
N ~DNP
o 8t
SV_END, 330pF
R70 _| ce4
10K DNP |
Test Circuitry
Optional for Customer Design
S
TP8  TP34 TP21 TP36 TP23 TP33 TP3 TP29

GND

!

EN
ﬁV_EN

SWN COMP BST VIN VOUT

ﬁWN ?COMP ﬁST ?FB ? 2:4|_v ? 5V‘B|_UCK

r
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
L
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5

3v3 5V_UsB 5V 3V3_FT J15
FTSH-105-01-F-DV-K
"2 "2 Master reset, use RST (active high) 3V3
o ) ] with FET/pull up for all other —|_ —
circuits that should be reset 1 2 DBG SWDIO
TP20 TP32 TP38 TP25 TP30 TP31 with MCU and FT 3 1 DBG_SWCLK _  TP37
DNI DNI DNI DNI DNI DNI 5 6 DBG_SWO RST_MCU
sV 50mA max 7 8
3v3 5V_USB 5V 3V3_FT  RTS CTs _ in switch 9 10 RST_MCU#_ o
3V3_FT
us2 = C78
EFM32GG380F 1024 wl| swWi TP28 100nF
YO 434153017835  DNI 3v3
RST R66
PAO 1 36 RST MCU# 100
BA1 5| PAO * EBI_ADO9 #0/1/2 * TIMO_CCO #0/1/4 * I2C0_SDA #0 * LEUQ_RX #4 * PRS_CHO #0 * GPIO_EM4WU0 RESETh [ foxe)
PAD 3| PA1 * EBI_AD10 #0/1/2 * TIMO_CC1 #0/1 * 12C0_SCL #0 * CMU_CLK1 #0 * PRS_CH1 #0 [ Q s RST FT# R68
PAS 2| PA2* EBI_AD11 #0/1/2 * TIMO_CC2 #0/1 * CMU_GLKO #0 * ETM_TDO #3 | 79 A 100
BAT 5| PA3 * EBI_AD12 #0/1/2 * TIMO_CDTIO #0 * U0O_TX #2 * LES_ALTEX2 #0 * ETM_TD1 #3 USB_VBUS
FAS | PA4 * EBI_AD13 #0/1/2 * TIMO_CDTI1 #0 * U0_RX #2 * LES_ALTEX3 #0 * ETM_TD2 #3 — ~loms switch Q4 RST MCU#
PAG = PA5 * EBI_AD14 #0/1/2 * TIMO_CDTI2 #0 * LEU1_TX #1 * LES_ALTEX4 #0 * ETM_TD3 #3 USB_VREGI :% debounce 81 SN700ow ] =
PAT 56| PA6 * EBI_AD15 #0/1/2 * LEUT_RX #1 * ETM_TCLK #3 * GPIO_EM4W U1 USB_VREGO R69 , , 2.32K 1, k—} 3
PAS 57| PA7 * EBI_CSTFT #0/1/2 VW — Qis
PAY 55| PA8 * EBI_DCLK #0/1/2 * TIM2_CCO #0 1 oN700ow
BATD 55| PA9 * EBI_DTEN #0/1/2 * TIM2_CC1 #0 s
BATT 30| PA10 * EBI_VSNC #0/1/2 * TIM2_CC2 #0 3v3 R72 1
BATD 35| PA11* EBI_HSNC #0/1/2 T 100 "4
BATS 34| PA12* EBI_AQO #0/1/2 * TIM2_CCO #1 45
BAT4 35| PA13 * EBI_AO1 #0/1/2 * TIM2_CC1 #1 AVDD_0 |7
BATS 700 | PA14 * EBI_A02 #0/1/2 * TIM2_CC2 #1 AVDD_1 A4
PA15 * EBI_ADOS #0/1/2 * TIM3_CC2 #0 ci61 Ci57 c163 Ci56 c80
Eg? 18 PBO * EBI_A16 #0/1/2 * TIM1_CCO #2 __ 47uF 4.7uF 4.7uF 4.7uF 10uF
PED 77| PB1 * EBI_A17 #0/1/2 * TIM1_CC1 #2
PE3 75| PB2 * EBI_A18 #0/1/2 * TIM1_CC2 #2
e 13 P2 EBIA20 #0/1/2 - PONTISTIN #1 - Use_Roc 1 voo_orea |- ‘ L e a
"EBI N _ rusz. | 5V_UsB VBUS
ﬁgg ]g PB5 * EBI_A21 #0/1/2 * US2_CLK #1 8 7 220@100M 65100516121
TFXTAC P24 | PB6 * EBI_A22 #0/1/2 * US2_CS #1 IOVDD_0 (<7 5V_BUCKp1 1
CFXTAL N 25 | PB7 * LFXTAL_P * TIM1_CCO #3 * USO_TX #4 * US1_CLK #0 IOVDD_1 |7 T  DNP o 5| VBUS 9
—MCU UT TX 37| PB8 * LEXTAL_N * TIM1_CC1 #3 * USO_RX #4 * UST_CS #0 IOVDD_2 (57 FTUSE DP 57 D- SH1 g
MCU UT RX g | PB9 * EBI_A03 #0/1/2 * U1_TX #2 IOVDD_3 &5 — — USE D 27 D+ SH2 [
BBTT 39| PB10 * EBI_A04 #0/1/2 * UT_RX #2 IOVDD_5 0 O = 5 ID SH3 [
FE1D 20 PB11* DACO_OUTO * OPAMP_OUTO * LETIMO_OUTO #1 * TIM1_CC2 # * 12C1_SDA #1 - o ci68 GND SH4
AFXTAC P42 | PB12* DACO_OUT1 * OPAMP_OUT1 * LETIMO_OUT1 #1 * 12C1_SCL #1 D22 —F 5
AFXTAL N 43| PB13 * HFXTAL_P * USO_CLK #4/5 * LEUO_TX #1 SESD7L
= PB14 * HFXTAL_N * US0_CS #4/5 * LEUO_RX #1 ’ ’ Z|S__Z|S
£ 18 1 PCO* ACMPO_GHO * DACO_OUTOALT #0 * OPAMP_OUTOALT * EBI_A23 #0/1/2 * TIMO_CG1 #4 * PCNTO_SOIN #2 * US0_TX #5 * US1_TX #0 * 12C0_SDA #4 * LES_GHO #0 * PRS_CH2 #0 W02 W8 N 2OF2ONX Haximun 10uE on VBUS
BCo 55| PC1 * ACMPO_GH1 * DACO_OUTOALT #1 * OPAMP_OUTOALT * EBI_A24 #0/1/2 * TIMO_CC2 #4 * PCNTO_STIN #2 * US0_RX #5 * US1_RX #0 * 12C0_SCL #4 * LES_CH1 #0 * PRS_CH3 #0 ©
5C3 57| PC2* ACMPO_CH2 * DACO_OUTOALT #2 * OPAMP_OUTOALT * EBI_A25 #0/1/2 * TIMO_CDTIO #4 * US2_TX #0 * LES_CH2 #0 "4
BCA 55| PC3 * ACMPO_CH3 * DACO_OUTOALT #3 * OPAMP_OUTOALT * EBI_NANDREN #0/1/2 * TIMO_CDTI1 #4 * US2_RX #0 * LES_CH3 #0 1 1
5C5 53] PC4 * ACMPO_CH4 * OPAMP_PO * EBI_A26 #0/1/2 * TIMO_CDTI2 #4 * LETIMO_OUTO #3 * PCNT1_SOIN #0 * US2_CLK #0 * i2C1_SDA #0 * LES_CH4 #0 U35
5CE 55| PC5 * ACMPO_CH5 * OPAMP_NO * EBI_NANDWEN #0/1/2 * LETIMO_OUT1 #3 * PCNT1_S1IN #0 * US2_CS #0 * 12C1_SCL #0 * LES_CHS5 #0 5V NCP705 3v3
12C_SDA 0 22 o 56| PC6 * ACMPO_CHS * EBI_A05 #0/1/2 * 12C0_SDA #2 * LEU1_TX #0 * LES_CH6 #0 * ETM_TCLK #2 T
[2C_SCL_0 568 66| PC7 * ACMPO_CH7 * EBI_A06 #0/1/2 * I2C0_SCL #2 * LEU1_RX #0 * LES_CH7 #0 * ETM_TDO #2 59 6 1 T
5G9 69 PC8 * ACMP1_CHO * EBI_A15 #0/1/2 * TIM2_CCO #2 * US0_CS #2 * LES_CH8 #0 DECOUPLE IN out
AC/DC_E 5610 70| PC9 * ACMP1_CH1 * EBI_A09 #1/2 * TIM2_CC1 #2 * USO_CLK #2 * LES_CH9 #0 * GPIO_EM4WU2 ci58 c159
PC10 CRE 77| PC10 * ACMPT_CH2 * EBI_A10 #1/2 * TIM2_CC2 #2 * USO_RX #2 * LES_CH10 #0 TUF c169 R71 R185 4 7UF
PC11 PC11* ACMP1_CH3 * EBI_ALE #1/2 * USO_TX #2 * LES_CH11 #0 V3 TR 976KS 10k 2N AbiNc R )
CS1.1 EB? 33 PDO * ADCO_CHO * DACO_OUTOALT #4 * OPAMP_OUTOALT * OPAMP_OUT2 #1 * PCNT2_SOIN #0 * US1_TX #1 4 a 3
cs2 1 FD2 26| PD1* ADCO_CH1 * DACO_OUT1ALT #4 * OPAMP_OUT1ALT * TIMO_CCO #3 * PCNT2_S1IN #0 * US1_RX #1 * DBG_SWO #2 o EN < GND
82; _g FD3 29| PD2 * ADCO_CH2 * EBI_A27 #0/1/2 * TIMO_CC1 #3 * USB_DMPU #0 * US1_CLK #1 * DBG_SWO #3 R61 S | bis u
_ PD3 * ADCO_CH3 * OPAMP_N2 * TIMO_CC2 #3 * US1_CS #1 * ETM_TD1 #0/2 [ ;
CcsS13 o 20 PD4 * ADCO_CH4 * OPAMP P2 * LEUO_TX #0 * ETM TD2 #0/2 betects VBUS 10K 2 !\SV ~ guleator Strata Connected
Cs2.3 3 =5 PD5 * ADCO_CHS5 * OPAMP_OUT2 #0 * LEUO_RX #0 * ETM_TD3 #0/2 disconnect to MODE# 3 [\ \ ptional for Not Required
CSi_4 507 53| PD6 * ADCO_CH6 * OPAMP_P1 * LETIMO_OUTO #0 * TIM1_CCO #4 * PCNTO_SOIN #3 * US1_RX #2 * I2C0_SDA #1 * LES_ALTEXO #0 * ACMP0_O #2 * ETM_TD0 #0 disable serial §— —— 8 "4 Customer Design for Customer Design
CS2 4 FD8 54| PD7 * ADCO_CH7 * OPAMP_N1 * LETIMO_OUT1 #0 * TIM1_CC1 #4 * PCNTO_S1IN #3 * US1_TX #2 * 12C0_SCL #1 * CMU_CLKO #2 * LES_ALTEX1 #0 * ACMP1_O #2 * ETM_TCLK #0 communication 3 © mmmmmeeeg cee—--,
ASSURED 509 88| PD8 * BU_VIN * CMU_CLK1 #1 Qi3 ] 3v3_FT (LR, 0
PD10 89| PD9 * EBL CS0 #0/1/2 4% anvooew <7 P40 ! VT "
BD11 50 PD10 * EBI_CS1 #0/1/2 s TP39 T | 0!
EN_3§2 BD12 51 PD11* EBI_CS2 #0/1/2 (o RX 0 ) '
EN_4 PD12 * EBI_CS3 #0/1/2 u 0 \ ]
12C_SDA _1 EE? g? PEO * EBI_AO07 #0/1/2 * TIM3_CCO #1 * PCNTO_SOIN #1 * U0_TX #1 * I2C1_SDA #2 V4 E?ggox °— sv.use | 1R2181|1( 211 755 | é f“gk '
[2C_SCL_1 PED 65| PE1* EBI_A08 #0/1/2 * TIM3_CC1 #1 * U0_RX #1 * PCNTO_S1IN #1 * 12C1_SCL #2 3V3_FT T | ¢ i L y !
INT_N_1 PE3 63| PE2* BU_VOUT * EBI_A09 #0 * TIM3_CC2 #1 * U1_TX #3 * ACMP0_O #1 T 8 10 | 'K '
INT_N_2 BEX 64| PE3* BU_STAT * EBI_A10 #0 * U1_RX #3 * ACMP1_O #1 13 3vaout VCC = g = |
INT_N_3 BEc 65| PE4 * EBI_A11 #0/1/2* US0_CS #1 VCCIO s b2 S | o115l Do |
INT_N_4 66| PE5 * EBI_A12 #0/1/2 * USO_CLK #1 ci62 15 MCU_U1_RX C160 12 WRX Lo W 7x [ \ 4 i
PE7 67 | PE6 * EBI_A13 #0/1/2 * USO_RX #1 T A7uF FT USB DM 7 TXD 2 MCU U1 _TX T{uF lﬁé N O 7IN .(>/-)' N |
TEMP——555 55| PE7 * EBI_A14 #0/1/2 * USO_TX #1 5 USBDm RXD 15— RTs 2 1N 8 [N N
PE9 53 PE8 * EBI_ADOO #0/1/2 * PCNT2_SOIN #1 * PRS_CH3 #1 — USBDp RTS P75 S S =] |
PET0 54| PE9 * EBI_ADO1 #0/1/2 * PCNT2_S1IN #1 P27 CTS = © 2 |
INT# PETT 95| PE10 * EBI_ADO2 #0/1/2 * TIM1_CCO #1 * USO_TX #0 * BOOT_TX USB RST 1 0
VB_FLAGB BETD 56| PE11 * EBI_ADO3 #0/1/2 * TIM1_CC1 #1 * USO_RX #0 * LES_ALTEX5 #0 * BOOT_RX y 9 CBUSO ﬁf ! 0! |
ovp PETS 57| PE12* EBI_ADO4 #0/1/2 * TIM1_CC2 #1 * USO_RX #3 * USO_CLK #0 * I2C0_SDA #6 * CMU_CLK1 #2 * LES_ALTEX6 #0 RST FT# RESET  CBUS1 [ $ (N '
INT PET4 55| PE13 * EBI_ADO5 #0/1/2 * USO_TX #3 * US0_CS #0 * 12C0_SCL #6 * LES_ALTEX7 #0 * ACMP0_O #0 * GPIO_EM4WU5 = CBUS2 [z t (>
FAULT# VODER 59| PE14 * EBI_ADO6 #0/1/2 * TIM3_CCO #0 * LEUO_TX #2 c76 3 CBUS3 [ 0 1 B |
PE15 * EBI_ADO7 #0/1/2 * TIM3_CC1 #0 * LEUO_RX #2 01uF  [73] GND1 17 0 ) |
DBG_SWCLK 76 GND2 EPAD ' 'l |
7] PFO * TIMO_CCO #5 * LETIMO_OUTO #2 * US1_CLK #2 * I2C0_SDA #5 * LEU0_TX #3 * DBG_SWCLK #0/1/2/3 v 0
—DBG SWO 78| PF1 * TIMO_CC1 #5 * LETIMO_OUT1 #2 * US1_CS #2 * 12C0_SCL #5 * LEUO_RX #3 * DBG_SWDIO #0/1/2/3 * GPIO_EM4WU3 o ~ N - ceeeccend beooe-
TN 51| PF2 * EBI_ARDY #0/1/2 * TIMO_CC2 #5 * LEUO_TX #4 * ACMP1_O #0 * DBG_SWO #0 * GPIO_EM4WU4 o “ n 2
PG 54| PF5 * EBI_REn #0/2 * TIMO_CDTI2 #2/5 * USB_VBUSEN #0 * PRS_CH2 #1 =R I 2 v s
V_ENK——F= 55| PF6 * EBI_BLO #0/1/2 * TIMO_CCO #2 * U0_TX #0 &l so768 Kz % Sl sevm: X
o 1 TR L R I - 0 i
: NS duct
EN_ZEE EE?O 31 PF9 * EBI_REn #1 * ETM_TDO #1 GNDO ;S I:I I:I em Icon uc or
BETT 75| PF10* UT_TX #1 * USB_DM GND1 &5 Tiile
USB_1D g0 | PF11 " Ul_RX#1"USB DP GND2 783 c165 c166 c167 MCU and Peripherals
PF127USB_ID GNDS3 12.5pF 12.5pF __7.5pF 7.5pF
Size Document Number Rev
Custom | ONSEGC-17-038 REV2
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STRATA CONN & ADC

Strata Connected
Not Required for Customer Design

]
! ]
] Load switches for OCP in case of upstream device malfunction |
]
]
: 3v3 3v3 |
] ON (must be :
] toggled to FAULT#
i T e 3 B RIS Foh ~ ok |
] RST 3V3# Low = Disabled 0 u34 ]
| FPF2194 0
! 3 3v3 3V3_STRATA :
i i} 002w T A2 on FLAGB FA——DpFAULT# T !
' RST»_.J‘ — B2 1 vin vour -2 |
: 5 J_1CJF71 €2 | oo o7 [ C1RIB8 \ A 274K J_1CJF70 :
] ISET
i 2.74k = 200ma |
| N N :
] TP24 |
: 5V FLT i
]
! o ~um . Telemetry
R63 | . .
: i Optional for Customer Design
. ; - o D oo ey
| e Q19 5V : i
: 1 k—} 2N7002W T A2 o0 FLAGE KA SSFAULT# T ' ! !
| et cl Y S P P ) ;
c c2 C1R62 , A 2.74K c
: ToF GND ISET AL ToF ! | TP12 P11 TP15 P17 3v3 !
" g : i VBUS_1_ADC VBUS_2 ADC VBUS_3_ADC VBUS_4_ADC :
! <; ! U3t
| N : | - - - NCD9830 C153 :
| ' : 1uF "
' | 0 1 16 |
] \ " VBUS_1_ADC)>—= CHo VDD 0
: : {  VBUS_2 ADCS 2 | ch spa -2 SH2C_SDA_1 :
0 | 3 14
0 VBUS_3_ADG), CH2 ScL SH2C_SCL_1 0
! 2 o210 UPSTREAM STRATA CONNECTION ! D e s oo ] B !
: DCDC VOUT I 1 ] : 5 cha a0 |2 ]
' 3V3 STRATA  SVOUT o o —]2— PD1 * ADCO_CH1 * TIMO_CCO #3 PD2 * ADCO_CH2 * TIMO_CC1 #3 ]g : | - com 1 :
- _SCL_1{———%—PE{ * 12C1_SCL #2 (EEPROM PD3 * ADCO_CH3 * TIM0_CC2 #3 >~ CH5
| 12C_SDA_1 22—]5 PEOQ * 12C1_SDA #2 ((EEPROM)) PD7 * [2C0_SCL #1 * ADCO_CH7 * LETIMO_OUT1 #0 * PCNTO_STIN #3 ;1 | ! 7 1 0
' ¢ 5vouT PD6 * [2C0_SDA #1 * ADCO_CH6 * LETIMO_OUTO #0 * PCNTO_SOIN #3 7 \ | — CHs rer O 0
| 3v30UT PC10 * USO_RX #2 (MOSI) * TIM2_CC2 #2 * ACMP1_CH2 L PC10 " | 8 9 "
| P14 —5—4 5VIN PC11* USO_TX #2 (MISO) * ACMP1_CH3  —3 PC11 | 24V_ADC 1 CH7 GND
i INT INT#K 5 Ic’a\ﬂg PC9 * USO_CLK #2 * TIM2_CC1 #2* ACMP1_CHF1{ST : gg/TDC_EN : ' é :
| | N
! ° i& I PD1 = DCDC VOUT I : ' . :
! PD2 = DCDC IOUT 0 : ?@’—ADC 0
! PD3 = DCDC IIN i " 8 0
] PD7 = DCDC Aux | |
] PD6 = DCDC Aux i - - - - - - - - - - e - e - e e e e e - e
| PC10 = DCDC ENABLE |
| PCll = DCDC VIN \
| PC9 = ACDC ENABLE
L e e BCE S ACDC Aux ]
Minimum MCU Requirements:
Bit-width: 32-bit, 16-bit or 8-bit require significant porting effort and increase code size
Speed: 12 MHz
Flash: 32 kB - 128 kB depending on feature set and optimizations i
RAM: 2 kB per port + additional if logging is required _ ON Semiconductor
Peripherals: (1) 12C - 1MHz recommended (2) Timers - 32-bit w/ 1us resolution & 16-bit w/ 1ms resolution, STRATA CONN & ADC
8-bit ADC if using telemetry, (2) GPIO with falling-edge interrupt capability ST Do TN o
Custom | ONSEC-17-038 REV2
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Telemetry

Optional for Customer Design

R LT EEE LR EEEEXE LT EY ¥

R170
301K

R169
30.1K

beccccccccccc e ———-

DIVIDERS FOR VOLTAGE MONITORING

———>> 24V_ADC

VBUS 1_F
R165
30.1K
R166
3.01K

VBUS 3 F

R167
30.1K
>> VBUS_3_ADC
R168
3.01K

Test Circuitry

Test Circuitry
Optional for Customer Design

LT LR PP PR LR LR LY ¥

GROUND TEST POINTS
PG P26 P10 J1
GND GND GND 613002 111 21

I

——>> VBUS_1_ADC '

R163
30.1K

—>> VBUS_2_ADC

R164
3.01K

R171
30.1K
¢——>> VBUS_4 ADC

R172
3.01K

TP35 TP1 TP4
GND GND GND

1113

J13 J16
613002 111 21

J18
613002 111 21

I

VOLTAGE HEADERS

5V_BUCK

613002 111 21

1
2—<L
24V_PORT1/2

J10
613002 111 21

JE

24V_PORT3/4

J8
613002 111 21

0= T

JE

12C TEST POINTS
I2C_SDA_0 12C_SCL_0 I12C_SDA_1 12C_SCL_1
TP22 TP19 TP18 TP16
) o T ™
< - < —
a [} [=] [}
wl wl wl wl
O O O O
I I I I
<12C_SCL_0 K12Cc_sCL_1
<12C_SDA_0 <12C_SDA _1

hmccccccccc e e e e ——————-—

INPUT TEST PADS
J6 J5
24v GND

24V

MOUNTING HOLES

& STANDOFFS
J22 J24
971100365 971100365
- O
J23 Ja1
971100365 971100365

[:]1_[:]1_

J19 J20
970300365 970300365
- O
J3 J2
970300365 970300365

[:]1_[:]1_

PULL UPS
3v3

RA77 s p 49.9K CTEMP
RSB\ 2 49.9K ANT N1
R59 s 2 49.9K ANT N 2
R57 s A 49.9K ANT N 3
R60 2 49.9K ANT N 4
R55 s A 49.9K CNT
RS2 AAA2K { VB_FLAGB
R54 s 2 49.9K Covp
RIZ@ anAK <12C_SCL_0
R182AAIK {12C_SDA 0
RI74 AAAK <12C_SCL 1
RI7€ AnAK { 12C_SDA 1

PULL DOWNS
R140 \ A 49.9K (SRC.1
R118 \ A 49.9K (SRG.2

49.9K

N

J R96 A A 49.9K «SRC_3

R74 AN (SRC_4
R139 \ A 49.9K CEN 1
R117 s A 49.9K CEN 2
R95 A 49.9K CEN 3
R73 s A 49.9K CEN 4

ON Semiconductor

Title

Test Circuitry

Size Document Number Rev

Custom ONSEC-17-038 REV2
Tuesday, February 12, 2019 [_Sheet 18 of 18

Date:
T

1




ON Semiconductor®

200W LLC w/ PFC

Comment Legend
- - Description
_____ Optional
_____ Not Required

ON Semiconductor
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200W LLC w/ PFC
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J4
PX0580/PC

LINE
EARTH
NEUTRAL

— N\ _o
C 1

BRIDGE

BRIDGE HEATSINKS

L3
F1 100uH
RST 4
° YY) °
_Lcs L4 _LC13 L5
1nF 2x2.2mH 2.2nF 2x9mH
RV1 _lc 4 _l c1a 1 4
H VARISTOR —0.1uF AANS —0.33uF AANS 1
2 v 3 2 s~ _38
C4 ct12
1nF 2.2nF
GBU4M
BR1
2
D12 D13
S1JFL S1JFL
HS2
6021BG
D14 D10
MMDL914 MMDL914 %
1 =
R49 R33
2.74K 2.74K
R50 R25
2.74K 2.74K
> LLC_HV
>> PEC_HV

HS1
6021BG

ON Semiconductor
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TP15

D18 HV
S3JB
BRIDGE (e ) HY.
R71_ A » 20 2 1
vV P19 P
D15
L7 L6 PFC_SWN MURDS550PF
150uH 250uH 9
L~ _PFC_IN 8 11 )y 3 v 4 . .
4 v~v~V—_5 D17 2 |_| C11
MMDL914 1 120uF c43
| c17 ci8 = R64 Q4 0.22uF R78
—1uF 1uF 1K e & |FCPF190NB5S3ROL o 2.26M
2.21 1 4
. D16 ) Qi 3 . . R79
= = c47 W MMDL914 MMBT3906L | R60 , 10K 2.26M
100pF
R66
10
= R80
2.32M
R51 =
475K
P23 PFC CONTROLLER
cs50| W.7nF c55| [100nF
PFC_DRV R56 [ ] [ ]
4.75K = 0.5W package
9 PFC_DRV
R72 A x 453K R74 A r 4.64K
TP20 vV V¥V ! u1o
e NCP1615C
CS/ZCD = TP16
CS/ZCD 9 1 s v e PFC_HV PFC_VCC
21re - +—BI5 AAD {PFC_VCC
3 14 c44 ci5
RESTART vee 220nF +| 220uF
PFC_DRV
4 FovpiBUV pRv [H3PFC. DRV
. 5 1 VCONTROL GND —12—_|_ = =
577_3,( . 8 | FFcoNTROL cs/zep [H-CS/ZED cas
| cs3 c52 10pF
HS3 T 220nF 220nF 7 10 _
6021BG C56 R76 FAULT PFCOK |=¢ =
2.2uF 150K c45
’ R75 81 sToBy PSTIMER 10nF SR(?‘:K
7 75K (
= ) —
= - ) PFC_FB
RT1 R55
054 220k . R18 A A 200K 365K
R77 220nF VWV »> MODE >
10. 7K o PSM
t _| c49 R70 =3
100nFS 60.4K
_L_

Place thermistor close
to diode

ON Semiconductor

Title

PFC
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LLC CONTROLLER

LLC_VCC R#1 MO

TP1

4

rim

LLC_vCC

D7
ES1JFL

(V]
U4
NCP1399custom =
|_|_c_|-|v>>—1 HV VBOOT C24
0.1uF
15
HB ] HB
PFC_FB))—=¢ 3 | VBULK/PFC FB MuPPER |4 DRVH
c38
10nF 4 SKiP/REM
c28
= 10nF S R30 5 12 DRVL
13K LLC_FB((T LLCFB MLOWER F————
470pF
—58111ces GND H—_I_
Ove 7 otPiove vee (2
TP9
8 1 p ON/OFF PFC MODE MODE
ca7 _
DNP S R27
1K >>MODE
Place thermistor close
LLC Inductor

cyt | | _22nF
i

.|||7

C26

— _100nF

I

Q3

NTF3055-100

D11
MMDL914

PFC_VCC K.

LLC_vCC

1“2

D9
MMDL914

1“2

R24M1K 2 ﬂ\ 1

== ==—e-cesessesee
] H
" S [}
" [}
" [}
[}
l HEATSINKS NEEDED FOR EACH Q1 & Q2
[}
' NOT PRESENT ON SCHEMATIC
' AAVID 577102B00000G '
' 2 ]
[}
| e 0
' *} FCPF250N65S3ROL '
DRVH R14 sA10 : 1 — L1 ]
" 120uH :
0 3
" HB 9~ 2 1
[} 2 '
" [}
] = [ '
0 i& & |FCPF250NB5S3ROL ]
DRVL R15 A 10 1 ] ] L2A
) | 750316907102
| I S— S
3
J 1 1
= C6 ]
___ 33nF ]
cs
[}
2 |
Cc22| | 220pF C21]| | 220pF ]
[ [ . :
D3 ] 0
MBR2H200SF '
. R23 5.62 1 2 4 ]
VA -4 "
[}
) R28 ]
68.1K - c9
:| +| 47uF D4 |__5_ ]
1 o MBR2H200SF = :
el - : !
- . I
1
C40 D8 1
3 10nF MMSZ5245BT1G —
2
TP12
D6 D5
OVP MM3Z30V ~ MMDL914
OVP 9 1 K 2
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Secondary

SYNC RECTIFICATION

TP7
24V

Rev
REVA1

o o e = = = = = = = = = = = = = = = - - - - - - - - - - 24v
' . . . ] °
: TP5 i ¢
| 22nF R16  VCCI R10 :
i 22.1 22.1
L2B " |
750316907102 ' TP3 :
f 1 ! Cc20 u2 DRV1 i
0 | TuF NCP4305D ¢ Tl cwo -| cte - c7 -| c2 lcsr | c3 _| c3s _| cs3a
| ‘ (. ) ) -+l ssouF +| 680UF +|_680uF +|_680uF T 10uF __10uF ___10uF ___10uF
1 8 RS 0
: » : vee DRV A 2 " o o o
]
| 0 D1 D2 RI1T A 224K 2 7 cst R7
" 1| sasson D 20K AN MIN_TOFF  GND ToK :
! ! ° -
1 ]
: ! R12Z \aATK 3 Ly ton os 8 ! 0 - '
v N o] T o ]
' | 4 2 5 © I_Eﬁ'ﬁ 0
i ' LLD & TRIG/DIS F— e !
] ] Q5 N
i " @ FDMS86550 : <
| g |
N [ St C ted
: : c19| I BONF R6 15 ) rata Connecte
| | Not Required for Cust Desi
! 7 " ot rhequirea tor Lustomer vesign
R — — - 0 o] | s s ants | | At bt b et b o
: NCP4305D DRV2 ' \ "
VCG2
0 ce ' Moo —e (. ) ngssesso : : OUTPUT POWER HEADER '
: q R20 s 0 TP6 . " . :
R19 \A221K 2 7 cs2 | 0 |
| | cos N MIN_TOFF  GND —<9 511 4] [ 0 " :
: Do05 | Rep . 475K 3 6 9 e 2 LS R17 ! ! J6 |
. [s2]
" oy MIN.-TON  GS = 10K : : 61302021021 |
N <! ]
: 1o 8 TRIG/DIS [ ! | '
" o ] ] VOouT VOouT |
. SN SRS | Al !
7
BODE TEST i 2 5 \
~ HEADER ! a s <vour !
3V3_SLEEP 24V 24V 24V ;'"""' \ 11 2 :
Js R4 13 14
SLEEP/STANDBY I 61300211121 ! | 10K 15 16 '
e SEERMOQDE S PINION e mcccmmcccelm e e e cce ey " ! 17 8 '
! . i 0 19 20 '
PsM <& " 0 R35, 1 0 0 |
4 1 c42 ] 10 2 ] [} -
u7B u7A ! 100nF ' ! ' < !
FODM1008 Fobmioos | Ra44 8 R43 R46 ) R34 | ] ' 32 per pin - 304 '
>1 . A 0 P17 332K o 20.5K 37.4K 68.1K ——eoo oy ' |
S GG |
: SLEEP_AMP + 13 ] R36 L
3 2_Ra7 ,A221K 1 0 88.7K
' _le - C t
1 : UBA g ' C29I I 100pF onnectior
= LM393 . .
. ) ras ! Optional for Customer Design
| 12.4K 12-4K' iyl wpayhfyigingpfaipiyiyipaydyyhfphyaiuil ~
| 3V3_SLEEP i 33| | _22nF R32 , , 100 ! '
| N 0 ' J15 J14 |
0 N N " 0 24V GND "
] 2 ]
" L s Ref | us ' !
" 7 ] 3 M 0 —NCP431 ' :
Q7 Q9 7 ™ 24V
24V | BSS138L usB - BSS138L fj : s 0 0
: LM393 ] B CSLEEP | 1R§62K : :
]
[} 2 [}
R39 |
LLC_FB <K 4 1 | 475K : ' :
6B ™ ' l g
FODM1008 FODMI008 L | e e o e o o e e o o e e o o o e o o o e
Jz »wr N .
~ ~ ON Semiconductor
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Strata Connected

Not Required for Customer Design

P = = = =V - -

]

: VOUT ENABLE

]

| Q8

: FDMS6681Z
24V

i VOUT
o __ 3

: 2 5 SVouUT

: P11 i

| AC_DC_vouT . < P13

]

0 100K

0 VOUT

]

]

]

]

| R3

[} 24.9K

]

]

]

[} 3

[} Q12

' E} 2N7002W

: —

] 2

]

]

]

] v/

]

]

]

]

]

]

]

]

]

g S g S S S .

Test Circuitry

SLEEP STATE LDO

24v 3V3_SLEEP
ut
NCP4640
5
VIN vouT
N | cs7
RS aAAOK3 | e 58 “0.1uF
SO

Strata Connected

(]

Not Required for Customer Design

MOUNTING HOLES

J12
971100365

[:]1_x

J16
971100365

970300365

1

o
=
o

-an e e o e G e G E) E) ED ED G ED ED ED GD EP GD G GD GD D GD GD GD G GD G
o
w
-

970300365

J13
971100365
: 1
J17
971100365 TP18
DNI
GND

T

J2
970300365

T

J11
970300365

Test Switch

Optional for Customer Design

SLEEP STATE TEST SWITCH

J9
613002 111 21

NORMAL

T o

SLEEP <<

SLEEP
POPULATE JUMPER IF TESTING
AC SYSTEM WITHOUT STRATA

[}

[}

[}

[}

[}

[}

[}

[}

[}

| [l_l] SWH1

[} 450301014042
[}

[}

[}

[}

[}

[}

] MCU OR SYSTEM ATTACHED
]

GROUND HEADERS

J7
613002 111 21
GND

TP21 TP2 TP1

DNI DNI DNI

GND PRIGND  PRIGND

0
0
0
0
0
0
0
0
0
3v3 SLEEP |
0
0
0
0
0
0
0
0
!

J1
613002 111 21
GND
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R69
100K
R67

34K 1

Q13

|_‘
ey 2 2N7002W
[ ¥

Strata Connection

Js
SGAPO
3V3_STRATA
—]2— PD1* ADCO_CH1 * TIMO_CCO #3 PD2 * ADCO_CH2 * TIMO_CC1 #3 %
12C_SCL 22 12— PE1 * 12C1_SCL #2 (EEPROM) PD3 * ADCO_CH3 * TIM0_CC2#3 [ —12
12C_SDAK——12— PEQ * [2C1_SDA #2 (EEPROM) PD7 * 12C0_SCL #1 * ADCO_CH7 * LETIMO_OUT1 #0 * PCNTO_STIN #3
?gg 3V3_STRATA —‘g— 5VOUT PD6 * 12C0_SDA #1 * ADCO_CHG * LETIMO_OUTO #0 * PCNTO SOIN#3  (—2—
3V30UT PC10* USO_RX #2 (MOSI) * TIM2_CC2 #2 * ACMP1_CH2
INT —&5viN PC11* USO_TX #2 (MISO) * ACMPT CH3 —2—
5| INT# PC9 * USO_CLK #2 * TIM2_CC1 #2 * ACMP1_CH1 J—1 DDEN
3 GND RST H—

e

Qi4

'_'} 2N7002W
|_‘
2

—

OTHER PINS
3V3_STRATA
R61
10K

PD1 = DCDC VOUT
PD2 = DCDC IOUT
PD3 = DCDC IIN
PD7 = DCDC Aux
PD6 = DCDC Aux
PC10 = DCDC ENABLE
PCll = DCDC VIN
PC9 = ACDC ENABLE
PC8 = ACDC Aux

AC/DC EEPROM

REQUIRED FOR DOWNSTREAM BOARDS

U9 3V3_STRATA
CAT24C512 T
1 8 R53 R52
| A0 vee 10K éwK
& as we
3 6
A2 ScL >12C_SCL
1 vss SDA |2 >12C_SDA
EPAD
O 0X54
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