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SPKR (Internal Pull Down):

TOP Swap Override 
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1 = Enable TOP Swap Mode.
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Recovery at 56 +-3 degree C
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Protection for reverse input

Vgs = 20V
Vds = 60V
Id = 250mA

Need check the SOA for inrush 

max Power loss 0.22W for 90W;0.12W for 65W system;0.05W for 45W
CSR rating: 1W 
VCSIP-VCSIN spec < 81mV

VF = 0.38V

Isat: 10A 
DCR: 14mohm

Rds(on) = 32mohm max
Vgs = 20V 
Vds = 30V
ID = 8A (Ta=70C)

7X7X3
Isat: 6.5A 
DCR: 28mohm

Support max charge 3.5A 
Power loss: 0.245W
CSR rating: 1W 
VCSPP-VCSON spec < 81mV

**Design Notes**
For 45W/65W /90W system, 2S/3S/4S battery
Maximum Charging current 3.5A
Maximum Battery discharge power 55W
#Register Setting
1. 0X3DH bit10 set 0 (default 1) to enable turbo boost function
2. Disable turbo when AC only
#Circuit Design
1. ACLIM and CCLIM are devider voltage control.
2. Use 7X7 choke and 3X3 H/L side MOSFET
Charge current 3A
Power loss : 1.79W (H/S=0.227W,L/S=1.2738W,Choke=0.297W)
Power density : 0.61 (23X16)
#Protect function
1. ACOVP : VCC voltage > 24V
2. SMBus timeout : 0X3DH bit15 set 0 (default 0) to enable 175s(default).
3. ACOC : OX3CH bit4 set1 release adapter limit function  (default:Enable).
4. CHGOCP : based on charge current setting
5. BATOVP : 4.6V/Cell
6. BATLOWV : No.
7. TSHUT : 150C

Module model information

ISL95520_Hybrid_Boost_V2.mdd

Rds(on) = 15.8mohm max
Vgs = 20V 
Vds = 30V
ID = 10.5A (Ta=70C)

Rds(on) = 32mohm max
Vgs = 20V 
Vds = 30V
ID = 8A (Ta=70C)

PR729 and PR732 are ACDET set t i ng base on your  proj ect to set.

Battery current limimed by CCLIm ~ 3.89A.
Adapter current limimed by ACLIm ~ 4.33A.
(PR779 and PQ741 are for change ACLIm when AC in)

Follow adapter and 
battery wattage in 
Vsys current source.
Base on CPU Core VR design.
The resistor is pop on CPU VR schematic.

Close to
EC.

Close to EC.

VDD=5V

(Rs1 = 10mΩ  and Rs2 = 5mΩ  or Rs1 = 20mΩ  and Rs2 = 10mΩ).
CC_LIM = VccLIM / 64 x Rs2
=============================================================
(Rs1 = 10mΩ  and Rs2 = 10mΩ  or Rs1 = 20mΩ  and Rs2 = 20mΩ).
CC_LIM = VccLIM / 32 x Rs2
=============================================================
AC_LIM = Vac_LIM / 32 x Rs1

0x3CH <BIT9> PSYS current gain
Rs1 = 10mΩ  and Rs2 = 5mΩ  or Rs1 = 10mΩ  and Rs2 = 10mΩ
BIT0 = 1.14uA/W
BIT1 = 0.285uA/W
=========================================================
Rs1 = 20mΩ  and Rs2 = 10mΩ  or Rs1 = 20mΩ  and Rs2 = 20mΩ
BIT0 = 2.28uA/W
BIT1 = 0.57uA/W

Ipsys = KPSYS x   ( VAD P x IAD P + VBA T x IBAT )  
R_Psys = 1.2V / Ipsys
KPSYS = 1.14uA/W
adapter wattage = 45W
Battery wattage = 40Wh
Ipsys = 1.14 x (45+40) = 96.9uA
R_Psys = 1.2V / 96.9uA = 12.3K-ohm.
=====================================
adapter wattage = 65W
Battery wattage = 40Wh
Ipsys = 1.14 x (65+40) = 119.7uA
R_Psys = 1.2V / 96.9uA = 10K-ohm.

For A31 only.
Turn off Charger IC on battery only. 
Depend on customer design for 
system power consumption.

Fs=729KHZ ~ +/- 15%

Hybrid boost power mode
Cell = 3s

support Turbo boost : 2200P
no support Turbo boost : 0.1u

A31 connect to BA
Other team connect to bat t c onn

BATGONE(BATT_TEMP)
logic high: above 2.4V
logic low: under 0.8V

KBL
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EN1 and EN2 dont't be floating.
EN :H>0.8V  ; L<0.4V

SY8286B_V3_single.mdd
SY8286B_V3_dual.mdd

Module model information

keep short pad,
snubber is for EMI only.

keep short pad,
snubber is for EMI only.

Use 7x7x3 size when the layout space is enough.

Fsw : 600K Hz

Fsw : 600K Hz

2 Cell battery : Cin=10uF*2pcs
3 Cell ~ 4 Cell battery : Cin=10uF*1pcs

Vout is 4.998V~5.202V

Iocp=10ATDC=6A

Vout is 3.234V~3.366V

TDC=6A
Iocp=10A

Check pull up resistor of SPOK at HW side

3.3V LDO 150mA~300mA

EN1 and EN2 dont't be floating.
EN :H>0.8V  ; L<0.4V
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Pin19 need pull separate from +1.35VP.
If you have +1.35V and +0.675V sequence question,
you can change from +1.35VP to +1.35VS.

MOSFET: 3x3 DFN
H/S Rds(on): 27mohm(Typ), 34mohm(Max)
Idsm: 7.5A@Ta=25C, 5.5A@Ta=70C

L/S Rds(on): 19mohm(Typ), 23.5mohm(Max)
Idsm: 11A@Ta=25C, 8.8A@Ta=70C

Choke: 7x7x3
Rdc=6.7mohm(Typ), 7.4mohm(Max)

Switching Frequency:540kHz
Ipeak=8A
Iocp~9.6A
OVP: 113%~120%
VFB=0.75V, Vout=1.3545V

0.675Volt +/- 5%
TDC 0.7A
Peak Current  1A

Mode  Level  +0.675VSP  VTTREF_1.35V
S5     L       off        off
S3     L       off        on
S0     H       on         on
 
Note: S3 - sleep ; S5 - power off 

Ultra Low Dropout 0.23V(typical) at 3A Output Current

Vout=0.8V* (1+Rup/Rdown)
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Rdown
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Vout=0.8V* (1+Rup/Rdown)
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Module model information
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FB=0.6V

The current limit is set to 6A, 9A or 12A when this pin
is pull low, floating or pull high.

EN :H>0.8V  ; L<0.4V

EN pin don't floating
If have pull down resistor at HW side, 
please delete PR601.

Module model information

SY8286_V1_single.mdd
SY8286_V1_dual.mdd

R1

R2Vout=0.6V* (1+R1/R2)
    =0.6*(1+(14.3/20))

Vout=1.029V     

Confirm HW side

keep short pad,
snubber is for EMI only.

Use 7x7x3 size when the layout space is enough.

KBL

FB_1V

SNUB_1V

EN_1V

ILMT_1V

LDO_3V

BST_1V_RBST_1V

+19VB_1V

LX_1V

PGOOD<43>

+3VALW

B+

+1.0VALWP

+1.0VALWP +1.0VALW

+19VB_1V

+3VALW

+3VALW

Title

Size Document Number R ev

Date: Sheet o f

Security Classification Compal Secret Data

THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF COMPAL ELECTRONICS, INC. AND CONTAINS CONFIDENTIAL
AND TRADE SECRET INFORMATION. THIS SHEET MAY NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION OF R&D
DEPARTMENT EXCEPT AS AUTHORIZED BY COMPAL ELECTRONICS, INC. NEITHER THIS SHEET NOR THE INFORMATION IT CONTAINS
MAY BE USED BY OR DISCLOSED TO ANY THIRD PARTY WITHOUT PRIOR WRITTEN CONSENT OF COMPAL ELECTRONICS, INC.

Issued Date Deciphered Date

2.A

SY8286
C

44 51Wednesday, June 21, 2017

2017/06/05 2018/06/05
Compal Electronics, Inc.

Title

Size Document Number R ev

Date: Sheet o f

Security Classification Compal Secret Data

THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF COMPAL ELECTRONICS, INC. AND CONTAINS CONFIDENTIAL
AND TRADE SECRET INFORMATION. THIS SHEET MAY NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION OF R&D
DEPARTMENT EXCEPT AS AUTHORIZED BY COMPAL ELECTRONICS, INC. NEITHER THIS SHEET NOR THE INFORMATION IT CONTAINS
MAY BE USED BY OR DISCLOSED TO ANY THIRD PARTY WITHOUT PRIOR WRITTEN CONSENT OF COMPAL ELECTRONICS, INC.

Issued Date Deciphered Date

2.A

SY8286
C

44 51Wednesday, June 21, 2017

2017/06/05 2018/06/05
Compal Electronics, Inc.

Title

Size Document Number R ev

Date: Sheet o f

Security Classification Compal Secret Data

THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF COMPAL ELECTRONICS, INC. AND CONTAINS CONFIDENTIAL
AND TRADE SECRET INFORMATION. THIS SHEET MAY NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION OF R&D
DEPARTMENT EXCEPT AS AUTHORIZED BY COMPAL ELECTRONICS, INC. NEITHER THIS SHEET NOR THE INFORMATION IT CONTAINS
MAY BE USED BY OR DISCLOSED TO ANY THIRD PARTY WITHOUT PRIOR WRITTEN CONSENT OF COMPAL ELECTRONICS, INC.

Issued Date Deciphered Date

2.A

SY8286
C

44 51Wednesday, June 21, 2017

2017/06/05 2018/06/05
Compal Electronics, Inc.

P
C

8
0
4

1
0
U

_
0
8
0
5
_
2
5
V

6
K

1
2

PC813
1U_0402_6.3V6K

1
2

PJ802
JUMP_43X118

@

1
1

2
2

P
C

8
1
0

2
2
U

_
0
6
0
3
_
6
.3

V
6
M

1
2P

C
8
0
7

2
2
U

_
0
6
0
3
_
6
.3

V
6
M

1
2 P

C
8
0
9

2
2
U

_
0
6
0
3
_
6
.3

V
6
M

1
2

PL802

5A_Z120_25M_0805_2P

EMI@

1 2

P
C

8
0
1

2
2
0
0
P

_
0
4
0
2
_
5
0
V

7
K

E
M

I@

1
2

PC802
680P_0603_50V7K

RF@

1 2

PL801

1UH_6.6A_20%_5X5X3_M

1 2

PR804
0_0402_5%
@

1 2

PR808

0_0402_5%

@

1
2

P
C

8
1
4

2
2
U

_
0
6
0
3
_
6
.3

V
6
M

@

1
2

PR801
0_0402_5%@

1 2

PR802
4.7_1206_5%

RF@

1 2

PR807
20K_0402_1%

1
2

P
C

8
0
8

2
2
U

_
0
6
0
3
_
6
.3

V
6
M

1
2

PU801

SY8286RAC_QFN20_3X3

IN
2

LX
6

GND
8

NC
10

NC
12

NC
16

GND
18

IN
4

FB
14

BS
1

IN
3

IN
5

GND
7

PG
9

EN
11

ILMT
13

BYP
15

VCC
17

LX
20

LX
19

PAD
21

PR806
1M_0402_1%

1
2

PC811
2.2U_0402_6.3V6M

1
2

P
R

8
0
5

1
4
.3

K
_
0
4
0
2
_
1
%1

2

P
C

8
0
6

3
3
0
P

_
0
4
0
2
_
5
0
V

7
K

1
2

P
C

8
0
3

0
.1

U
_
0
4
0
2
_
2
5
V

6
@

E
M

I@

1
2

PC812

0.1U_0402_25V6

@

1
2

P
C

8
1
5

2
2
U

_
0
6
0
3
_
6
.3

V
6
M

@

1
2

PC805
0.1U_0201_10V6K

1 2

PR803

10K_0402_5%

@

1
2



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

RIOUT@CORE

Close to GT choke

Close to SA choke

VBOOT:
Debug setting=51.1K

CPU CORE

PRI2, PRI8 place near CPU side.
If the resisters are at HW side and POP.  PRI2, PRI8 can be canceled.

PRI11, PRI16 place near CPU side.
If the resisters are at HW side and POP.  PRI11, PRI16 can be canceled.

PSYS:
Please confirm charger pull low resistance.
Charger side should be unpop.

RDRPSP

OCP for VCCSA

OCP for GT

Fsw for SA

Fsw for CORE & GT

IMVP8_EN
Upper Threshold > 0.8V
Lower Threshold < 0.3V

472mV/120uA=3.933K 
Active Point110 degreeC = 4.206K
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VCC_CORE Place on CPU Back Side @ V09
22U_0603 * 36pcs +1U_0201*35 pcs

VCC_SA Place on CPU Back Side @ V09
22U_0603 * 9  pcs + 1U_0201*7

VCC_GT Place on CPU Back Side @ V09
22U_0603 * 32 pcs +1U_0201*12 pcs
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1

1

D D

C C

B B

A A

keep short pad,
snubber is for EMI only.

Use 7x7x3 size when the layout space is enough.

Vout=1.344V     

Vout=0.6V* (1+R1/R2)
    =0.6*(1+(12.4/10))

EN :H>0.8V  ; L<0.4V

EN pin don't floating
If have pull down resistor at HW side, 
please delete PR601.

The current limit is set to 6A, 9A or 12A when this pin
is pull low, floating or pull high.

FB=0.6V

R2

R1

Vboot=Vvref*Rref2/(Rref1+Rref2+Rboot)

Rt=Rrefadj // (Rboot+Rref2)

Vmin= Vvref*[Rref2/(Rref2+Rboot)]*[Rt/(Rref1+Rt)]

Vmax=Vvref*Rref2/[(Rref1//Rrefadj)+Rboot+Rref2]

Vout=Vmin+N*Vstep

Vstep=(Vmax-Vmin)/Nmax

Module model information:
RT8812A-2P_V1A.mdd for IC portion
RT8812A-2P_V1B.mdd for SW portion

PWM VID and Output voltage control
1.Boot mode
2.Standby mode  (don't support)
3.Normal mode

 

  

 

    

    

+VGA_CORE
EDP-Continuous  26.5A
EDP-Peak  53A
OCP min 66.4A

Rton

Css

Rref2

Rboot

EN High Threshold = 1.6VRref1

Rrefadj

C

Pull high on HW side

Config APWM-VID Spec

Vmax

Vmin

Config CConfig B

Rrefadj

N of
Voltage
level

Voltage step

Vboot

C

Rref2=PR20+PR21

Rboot

Rref1

PR21

PR20

0.6V

1.2V1.2V

0.65V0.6V

0.9V0.9V0.875V

1.15V

96

25mV6.25mV6.25mV

20K39K

2096

30K20K39K

39K

30K

3K2K1.5K

01.5K

24K18K

1.8nf2.7nf1.5nf

3K

3.PWM-VID Spec and component Values

PR10

PR7

PR8

PC9

PSI Pull high on HW side

Rocset

GB4-128 packageUnder GPU Core

Near GPU CoreConfirm HW side

KBL

LX_1.35V

SNUB_1.35V

FB_1.35V

LDO_3V_1.35V

ILMT_1.35V

EN_1.35V

+19VB_1.35V

BST_1.35V BST_1.35V_R

1.35V_PWR_ENEN_1.35V

ILMT_1.35V

VGA_B+

DL2_VGA

DH2_VGA-2

DH2_VGA-2

VGA_B+
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REFIN

BST2_VGA-2

TONVGA_B+

GPU_PVCC
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DL2_VGA

LX2_VGA

VREF_VGA

BST2_VGA

RGND

LX1_VGA

LX2_VGA

R
E

F
A

D
J

GPU_VSENSE

DGPU_MAIN_EN <22,24>PSI<22>

GPU_VID0<22>

VDD_SENSE_GPU<19>

GND_SENSE_GPU<19>

DGPU_PWROK <19,23,24>

+1.35VGS_PGOOD <24>

1.35V_PWR_EN <23,24>

+3VALW

+1.35VGSP

B+

+1.35VS_VRAM+1.35VGSP

B+_1.35V

LDO_3V_1.35V

+VGA_CORE

+VGA_CORE

+5VS

B+

+3VS_DGPU_AON

+VGA_CORE

+VGA_CORE

+VGA_CORE
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