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CHARGER AND POWER PATH CONTROLLER
4012fa.pdf, Page 18 , Programming Input Current Limit
Rel = 100mV/Ilim
Rel =0.1/12.5 = 0.008 Ohm
From 300W Power supply brick
24V,12.5A(max) ’
Vi g Q1 TPI 24V,124
in ¢ - 0 V_24V
T o[ R T
|+ -
<o z =—a O[ IRFRS30STRLPBF 0.008 Qhm i
IUEGV | 0.uF SOV =8 Traces CLP , CLN should be routed in parallel
TP34 10K 1% 10uF S0V 10uF|SOV  10uF[SOV  10uF S0V
TP3S
TP, HOLE 2. 2mm, PAD 3.5mm
TP36
2 i e G
TEEGTE 4012fa.pdf, Page 17 , Programming Charge Current
2= Ri (1.2 1167
L Iehrg = Rin/Rsens*(1.2085/Rprog - 11.67uA)
D Q2 Tehrg = 3.01K/0.04%(1.2085/26.7K - 11.67uA) = 2.5 A
ul GI'_}AOD454A chrg =3.01K/0.04%1. uA) =2
4 3 INFET = 3 21.5V (max), 5s2p Battery
00KOhm s w o1 -
. ., MNSDH1Ag 0.1uF S0V 1 “ J
e I D2 =20 82uHt 0027 Ghm b =1 SKB4L-TP
TPS O- /L\;;( 3 ACP sw |18 2.2uF|50V bis oo
TP6 O o 1 CIRG " MBRS340T3G sov
TP7 O 1 ICL TGATE (—z |
TP O SHDN BGATE (7
cl B 12 o
TP29O- ITH R10 -
604KOhm csp 13 RO 3 01KOhm
0.1uF 50V ‘m’ P, CSN should be routed in parallel
csn 14 R 3.01KOhm CSN =
BAT (L o |
TP3IO- L3 proG FBDIV 18
4.70F 50V Cl16 13 Vib
e LTC4012CUF#PBF
™
= GND  4012fapdf, Page 17 , Programming LTC4012 Output
GND
Voltage
Vbat = 1.2085VH(RI+R2)/R2
Vbat = 1.2085%(300+18.2)/18.2 = 21.13
“harging voltage set to 2113V, since Vpeak for battery
is21.75V
VCC 3V3
BATTERY CONNECTOR
VBATT 19
|
— 1
X 2
Q12 s QI3 s Ql4 I e
| |pmr2ipsuree7 TG ] |pMP21DsUrB4-TB s ] |pMP21DsUrB4-7B 0 0055501039
Gl Gl Gl BATT MINUS
D D
EDI Indica ED2 AC Adapt ED3
—>APTI608MGC chansing. N7 2 APT1608SYCK Inputeurent. /. g APTI608SYCK
s imiting
z H £
El il il
& = =
70 71 72 5 et o
508 TSR e Notes: Project: Title:
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NUC CONNECTORS

R67 PL NUCI CONNECTOR

2
.
PJ-063BH

0.00hm

Vsys

R68

0.00hm

)
1 PI-063BH

VS5 peo P3 NUC3 CONNECTOR

—'D:

) 2
PJ-063BH

0.00hm

The shorting bars on this p
¢ too thin

ent flowing

high cu
This should canry atleast 10A current
D4 P10
RS3 N
|24
@OEm VB20100S-E3/8W
0.0 Ohm
TPII O—4
Vin
D Q7
Gl L IRFRS30STRLPBF
1=
54
100K

D5
MMSZ5244BS-7-F

p-orpi2

D6
MMSZ524; gs&—;

|1 L IRFRS30STRLPBF
Gli—

VBATT (Battery voltage from 18.5V to 21.5V)

TPI13

regulators,etc
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o

19V REGULATOR FOR SYSTEM POWER

This cannot be too thin

10A current
From adapter/power path TPI4

V24V .
o5 o I [T]m
&0 IR
1uF 50V DNP
+c26  |4c27 27
== €25 Place close to Vin. 00KOhm
300F J5V 28
00KOhm us TPSA0I70RGYT 1 [[eS |—
GND L{ ENABLE uvio (2 JuE S0V 2 o HH
2 (g VIN 12 = 2.1KOhm PR 5
30 RS2 5 - G 4 g FDMS80258
0.2KOhm i — F—— ™5 HDRV a
GND O0R
4 RT BOOT 18 €29 0.1uF 50V
V24V V24V V24V a5 g G :l
ss sW To isolation switch
31.6KOhm 1 G 1S P16 Viov
—==C30 TRK b T
33nF 50 R3: 0 o
cs82 3 VDD LDRV ? 8.2uH
39uF 35V C79 C80 okOnmI < B S
(2 220F 100V | 2.2uF 100V ST B PGND 4.7F S0V TP17
CXP DS ) =2 mEEl =033 ——=C34
=C35 1k ¢ COLTE aey &5 1ourfsov  10uFfsov 1000 J5v
C36 :
100pF 0V Place venelose to Vdd pin 7 AGND % PGOOD R83| - s gl D FDMs80258
3 & 101 1000pF 50V |._}
NP
- } Iris
s
@ GND GND "’E:l
o 5
g
Q 1000pF 0V
324Phm 3 10.5KQhm
AGND
Fsw =300 Khz. R34
—
. . =
Inductor is set to Ipp = 1.6A (max current is 12A) o
Best operation from 4 A to 7 A output current. T iomm T (e
2700pF 50V otherwise it will act
UVLO ratio will cause shutdown at 10V. e
This should carry atleast 10A current

EN ratio will disable regulator at 6V.

Vout p-p = 270mVp-p
Connect AGND and GND at a single point

Connect AGND and GND to Tpad with 10 mils trace under the IC

GND is power ground AGND
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Battery Gauge
Rd6 vee vs Vg 3v3
0R
v Q6B Componenis R43 , R4 , R45 should be placed close to pin 4
B-'I‘-TT 1 R43 R44 o
20 oy JRASEY fal 62 150R
T T T 150R
300K0.1% 68K 0.1% y
FDC6321CTS B 45 cs7
165K 0.1%  330hE s0v
- See bq34z100.pdf , page 26 , 29 D
" . —D —>L'IX‘§T(‘I70KRKT
Rseries = 165000hm*(Vin max mV - 900 mV) /900 mV —»-LTST-CI70KRKT o
R4l Vin max =215V 8 =
BATT MINUS BATT MINUS 4
‘;(:?)K 165K = - Rseries 368.5 kOhm D Q9
D Q10 i Gate R63
5! o » vee svs BatiGauge Pl RE4 & NTS400INTIG —BatGange P2 RO3 df NTS400INTIG
Q6 1G_1 R42 B s N T3 TOOR 5
FDC6321C J T00R 2T CH l B
o mS c41
0.1uF
2 VEN REGIN &
GND Ca4 BATT_MINUS G
BATT MINUS '“ II REG25 T pi |3 BatiGauge PI
R ttThermoSensor _11 § | BattGauge P2
1uF 25V LS 2
T0K U
R47 R48 100R _—
SRP 2| sre pyspA (14 BattC D BalGaugeSDA
1008 10 13 R49 100R BattGaugeSCL
TR 5 SRN P4/SCL 1 i BattGaugeSCL
- QIOLEIC.I% 0.1uF 8 BattGauge PS
R52 e - Vss PS/HDQ = Rtau
ESDSZ6.0TIG ESDSZ6.0TIG
BQ34Z100PWR
GND =
PACK(-) as per eval board el " BATT MINUS
0.1uF 7
See bq3dz100.pdf , page 29 , Stepd
To ensure accurate current measurement, the input voltage generated
across the current sense resistor should BATISMINUS R
not exceed +/-125 mV. BATT MINUS
Rourr sense = 0.010hm - Max current = +-12.5A
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3 4 5 6
VCCD_FTDI VCCD FTDI  VREGIN FTDI VREGIN FTDI “
— VCCD FTDI VCCD _FTDI
18 c1 c43 2 64 65 C66
47T0F 63V 0.1uF 0.1uf 470F 63V I O.1uF 0.1uF 0.1uF
GND GND GND GRD = GND GND
VREGIN_FTDI
VCCD _FTDI
FB3
€00 OHMIA VPHY VPLL VCCD_FTDI
T o 5 FBI
D13 o, . }ox o D 600 OHM 1A &
[I-ox0 “E[¥] FrasaHLReEL T o
ESDSZ6.0TIG 20 0.1uF
" VCCD_FTDI . . P o 470F 6.3V
S s o R, e
. u attGauge
SHIELD U2 o '—”—'Il'GND (’ND"IH 2 veep ADBUS2 :D%T
25 ol o 2 veccore ADBUS3 O GND
ZE R GND-II'—‘1|7 VCCA ADBUSY (—T—RB{— R ———Orp23 FB2
22 vBUs = ==  UusBI N 0 M = USB N s ADBUSS [—g—perL__Tp——OrP27 VCCD_FTDI 600 OHM 1A VPHY
: ‘ : H e AL =
DD+ USBI P RI6 :.:'Ea USB P 7 g'l‘," ggg:g [ 20 A T .y
D RI7 —Lcss L o
) J— 3
22 G [ ~ - veep Froif e 34 | RESET . 47uF 63V e
IE = Z[p14 @ RIS 5 ACBUSO =3¢
EF] 8 GND | o G| REF ACBUSI 32—
(TPD2EUSB30ADRTR el e | w3 = —
ZX80-B- 0.01uF 25V ° 27 = =
o[~ s ACBUS3 ==X GND GND
a7 EECS ACBUSA [—5—x
EECLK. ACBUSS [—55—x<
i 2 43 EEDATA ACBUS6 [0=X gs) VREGINFTDI
LD G ACBUST L
- - : L{ xcst ACBUSS 2 R
_— q a ACBUS9 ==
Lo —=z oo o
= 2200HM2A l o=
= D = 3
SHIELD_USB GND -y WD
12MHZ
——C67 C68
27pF 50V 27pF 50V
GND
VCCD FTDI =
GND
19 0 21
ok Lok 10k
VCCD FTDI
s
7
3
1 Ro— ]
K
GILC36BTVOT
VCCD FTDI
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[C]

1 2 3 4 s
12V Regulator for Display and Fan
1873V to 21.5V
V. Us
2 1
VIN BOOT
0.00hm M 1w P20 12v,34
ack close to Vin, 5 S e L3 rss VA2V
S22y == X BN sw 8 . ~ s
ul ul 8.2uH 0.00hm
; P21 D7 st 52
RECHIS CDBC540-G 100 SOV | 22uF 25V
FB
CcomP oD
59
Tpad 143KOhm
453 Kohm L. 60
sprloov  TPS34340DDA 10.2KOhm
C54
3900pE OV
GND
Fsw = 1Mhz
3.3V, 350mA Regulator
Inductor is set to Ipp = 0.646A (max current is 3A)
Vout p-p = 16.5mVp-p
% u7
) o |2
DISPLAY AND ETHERNET CONNECTORS Vin - BOOST Jess
EN —FM Vee 3v3
P6 PI-063BH V_12v G sw 6 R77
[
RT BD [ ce2
1 0.1uF
=R GND  VOUT
— GND
GND LT3970EMS-3.3#PBF
Total output current is S4mA for all
POWER FOR LED DISPLAY Output = 3.3V, 350mA (max) LED's + 140uA for gas gauge
Switching Freq = 500 Khz. 1C power dissipation max =
n Output voltage ripple = +/-60mV (12-3.3)*0.1 = 0.87W
A Device is enabled as long as input is present.
Notes: Project: Title:
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Note: DO and D2 are swap for ease of routing

100 Ohm differential pair matched length for all data lines

The data lines need to be 100% matched in lengths and impedance. Wherever necessary use waves.

Follow eval board layout closely.

- HDMITYPE A Vsy_PC
’::gg Ir:! ; TMDS Data2+ +5V Power (18
- TMDS Data2-
VeCav3 2 TMDS Datal +
TMDS Datal-
2:35 i. ; TMDS Data0+
TMDS Data0-
100 _piuE_PotuE_JoopF }(2) TMDS Clock+/Data 3+ Internal Monitor
L - & _ TMDS Clock-/Data3-
From NUC1 (Master) — TSIDV642RUAR T S
, 2 8 Al SDA
VRIS HDMITYPE A P g DDUOtQ Al ig Hot Plug Detect/HEC Data+
18 isVPower  TMDS Data2t H—p0- Det— Dot DI+A 2 CEC
TMDS Data2- T 7] D0 b o )
T™MDS Datal+ —4—1 DI N — DI- D2A : 5| TMDS Data0 Shield
TMDS Datal- [-—] = D2+ D3+A - 2_|pNDSIDetal Shield
Il D2 N D2 D3A Al T TMDS Data2 Shield
T™DS Data0+ ——D—) | D3+ o ast TMDS Clock Shield
TMDS Data0- = D3- SCL_A 5]
Sonn [A__AsDA
TMDS Clock+/Data 3+ (—o—D3-F 3 scL HPD A 2 e Vsy_PC RescetHEGIDag —X
TMDS Clock-/Data3- {—2—D3.N 41 spa CEC A [ ACEC i
| ton < A HDMITYPEA DDC/HEC/CEC Ground
scL 2 SCL 131 cec DO+B 5 BDo P L{ TS Data2+ +5'V Power &
N 16 SDA s X BDON 3 | pupepes
19 HPD VeC 3v3 - X ata2-
Hot Plug Detec/HEC Data+ - DI+B -
cEC 2 CEC DIB EHTF |—2 TMDS Datal+
D2+B & & L& | tvps Datal-
o X BD2 N |
TMDS Data0 Shield 5 D3+B - | 7| T™DS Data0+
TMDS Datal Shield (5 D3-B - TMDS Data- =
TMDS Data2 Shield GND
TMDS Clock Shield (L scp (40— DL | 19-{ TVDS Clock+/Data 3+
SDA B = TMDS Clock-/Data3-
Z] HED 15 ;I) ggfg 15
14 X a2 .
>4 Reserved HEC Data- g cece 167 St External Monitor
DDC/HEC/CEC Ground 12 Hot Plug Detect HEC Data+
o CEC
2
8| TMDS Data0 Shicld
GND S TMDS Datal Shield
T TMDS Data2 Shield
TMDS Clock Shield
0476323000 hE
GND Reserved/ HEC Data- —5¢
DDC/HEC/CEC Ground
Notes: Project: Title:
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Reset is inactive as tied to ground.

‘When NUCI powers on, +5V_NUC1
goes high to 5V.

This causes 3.3V applied to US & U9
Since DIVCODE<8, POL =0

Output will be held low for
tstart+tdelay before it goes high
again and output is disabled.

This output is connected to the
ON/OFF switch point of the NUC2
and NUC3.

tout for NUC2 100msec

tout for NUC3 200msec

[ i Vi
86
DIV 4 76KOhm
LTC6995186-2#TRMPBI
88
j182KOhm

s

Ve 3v3

R84

100K

S|

E—] N2
—iG 16 1L s -

BSH205,215 DMG3420U] [

G|

GND

301K Ohm

w9

RST

GND

SET

V4
89
v |4 76KOhm
LTC69951S6-2#TRMPBI
91
182KOhm

6 l RO4
Fan)
—

ON/OFE_NUC3

+5V NUCI

our
OR

s

GND

J_ c73

0.1uF

GND

ON/OFF_NU
ON/OFF_NU

+5V_NUCI

DF13-4P-1.25V(20)

Notes:
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o
IS

»

o

VSV_PC 2
From NUC2 T From NUC3
" ; 4 Js
HDMI TYPE A o HDMITYPE A 0 HDMITYPE A i AR o~ | HDMITYPE A s
B svPower  TMDS D2+ [H—I0D2 T L tvDsDaw2+ 45V power (1 Y over e [T B DIN T T gt 3V Rover
TMDS Data2- —— S TMDS Data2- Az Atz
= 4 __J4ADIP == 4
TMDS Datal+ ‘; jz g: :’ 2 TMDS Datal+ ?;‘A%SS%“;‘ 1;' 6 J4DIN 3 ¥mgg g,“:“i*
TMDS Datal- TMDS Datal- el atal-
= 7__J4ADOP = 7
TMDS Data0+ ; j: :?)g K ; TMDS Data0+ TFTAI?)SS%':%+ 9 A DON 0 $mg§ gf::g*
TMDS Data0- TMDS Data0- atad- atat-
10 J6D3P = 10 TMDS Clock+/Data 3+ f—e—3t DI P 10 TMDS Clock+/Data 3+
TMDS Clock/Data 3+ —3—D1 19 TMDS Clock+/Data 3+ s e 1M DIN | CSEs
TMDS Clock-/Data3- TMDS Clock-/Data3- ock-atas ockeDatas
. Is Is
scL |13 15 | s SCL 13 scL
o 16 16| oo SDA & 1o spA
Hot Plug DetecHEC Data+ {—o 19 | Hot Plug Detect/HEC Data+ EotEt sDEecHEG D g ™13 | S R O
13 13 CEC CEC
CEC CEC
8 8 ;
TMDS Data0 Shield | 81 TMDS Data0 Shield IMDS DetsiStucils 5 [eDSDetansticld
5 5 TMDS Datal Shicld TMDS Datal Shield
TMDS Datal Shield TMDS Datal Shield 2 7 i
2 2 TMDS Data2 Shicld TMDS Data2 Shield
DS De2 Shieldy 7 11| DS DetaZ Shicls TMDS Clock Shicld —LL L} TMDS Clock Shield
TMDS Clock Shield TMDS Clock Shield
14 14 14} Reserved/HEC Data- Reserved/HEC Data- 4
Reserved/HEC Data- Reserved/HEC Data-
17
HEC/CEC y
e a— 17 — DDC/HEC/CEC Ground DDC/HEC/CEC Ground
=
= = 2
s s ES
2 E a
Z Z

0476323000 0476323000

GND
PASS THROUGH USB
From NUC1 IN2 From NUC1
OouT1
P4 7 10
VBUS L I VBUS VBUS L i 'VBUS
usBN K= 2 2 UsBI N_ZO= 2
D -D -D -D
D USB2 P, R e rTE USB3 P, 3 [
GND 4—||I-F.ND GND-I"—4 GND GND A—||I-<‘,\Jn GY\D-II|—4 GND
5 < o . =
StdA_SSRX- 2 355; Z:ﬁ > Z StdA_SSRX- StdA_SSRX- 2 tgﬁ; gzﬁ > Z SdA_SSRX-
SWdA SSRX+ 2 StdA_SSRX+ StdA_SSRX+ S1dA_SSRX+
GND_DRAIN 7—||| GND GND-I||—7 GND_DRAIN GND_DRAIN 7—|II-G\ID GND-II|—7 GND_DRAIN
StdA_SSTX- g 3253 Z:g X § StdA_SSTX- StdA_SSTX- fj t::; ZZ;; X g StdA_SSTX-
StdA SSTX+ 2 StdA_SSTX+ StdA SSTX+ StdA_SSTX+
SHIELD (7 10 SHIELD SHIELD (2 19 SHIELD
SHIELD SHIELD SHIELD SHIELD
10117836-001LF 10117836-001LF 10117836-001LF 10117836-001LF
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