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10k AN41LBWS | cs |
D1 P2 PWR_FLAG | GNDPWR o | |
) - Q 2 1uF/50V
smBJseA M ) TestPoint Ve - m[ N l l
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Vin at max. 10.0V

Buck canverter drapping the supercap voltage
down to 5V for the CM4/5 module input and
USBs

J3
5V Header

TPS566238PRAFR €25
BST 100nF 5V
VinD ; ; 5 _vin sTHZ 13 PWR_FLAG GNGND
APHO630T2R2M T
6 swlg s f | : b'e
c22 €23
10uF 1uF vee t lvee cza.—ii.
c27 220ufF/16V
ENSV EN FB 27 e o6 | 1OUF FB
2 TP20
9 lpe s 1uF FB3
R26 R27 FB voltage divider designed to have
GND GND 100k 1k = NS onD S a 5.1V voltage at Vout
c24
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few = 600 kHz
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Buck converter for the 3.3V rail J4
3.3V Header
Vin at max. 10.3V u7
TPS566238PRAFR 33 v
BST 100nF +3.30p GND GND 433V
) 5 7 ) Q3 ’
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R138 %9 lpg & 1uf st
€32 47k o FB3
GND  1uF N
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GND GND GND GND
UVLG at FB voltage divider designed to have
.5V a 3.33V voltage at Vout
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This LDO is required for circuits that need to be
powered before the stage 2 buck canverters are anline +3.3v D12
(basically, just the current limiter apamp).
'j 1N5819WS +3.3VE
uio D13 PWR_FLAG
SEB633K2-HF ?3(3; | INLLeWT
estPain
VinD 2y out]? ? LDO_OuT Bt
2 c54
53 [ 1uF
I 1ufF/50V | —vl—
D4k
GND GND GND 1N5819WS
~N
%N
D45
1NS819WS PWR_FLAG
VscapD DEL ? D VscapE

VscapE is used to ensure the
supercap balancing circuit
op—amps are pawered immediately.

During undervoltage, TTL op—amps
may be at a high state, causing all
balancing NPNs to conduct befare
voltage is increased.

HALPI2 is licensed under CERN—QHL-S v2.
To view a copy of this license, visit
https://ohwr.org/cern_ahl_s_v2.pdf

Hat Labs Oy

Sheet: /Pawer/Early 3.3V/
File: early_3v3.kicad_sch

Title: HALPI2

Size: A4 | Date: 2025-12-20

Rev: v0.6.1

KiCad E.D.A. 9.0.6

Id: 13/38

4 [ 5




r }
l RGB LEDs |
|

| |

| |

l LED2 LED4 |

| SK6805SIDE-G-003 SK6805SIDE-G-003 l

| LEDL LED3 LEDS |

l SK6805SIDE-G-003 SK6B05SIDE-G-003 SK6B05SIDE-G-003 l
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| | GPI019 | 35 36 | GPIO16
| 6PI02 | GPI06 CAN.CS { CANINT | 370 38 | 6PI020 {
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l nRPIBAOT, 231 nRPIBOOT GPI021 | | TestPoint |
ED_PW PLLED_nPWR GPI022 | [ 0
l LED_ACT d—23 Pi_nLED_Activity GPI023 RS485{RS485) |
I GPIO24 |
l cAM_GPIoL 129 cam_crioL GPI025 CAN{SPI} I
| I 1529 pmic_ENABLE GPI026 l VBAT
| L o GPI027 | i
I = _B PWR_FLAG
| — { BT1 £
| 110 | BS—02-A1AJ010
| CM4/5 Module A |
' |
l GND j GND
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B
FAN connectors Provide fan connectors an hath top and battom side of the board

+5V

cer L Lol

1uf 104F 4
I I FAN,PWMD—%- 12

GND GND L | HC—1.0-4PLT

FAN_TACHO -

a

=

+5V
GND  GND

J13

CGZm HC-1.0-4PLT

1uf 104F 1
I I FAN_PWMD————2t=

GND  GND 2
FAN_TACHO G
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=]
v
GND GND
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| DSI/CSI Connectors | | CM5 Module Connector 2/2 |
{ DPHYO i l i
| DPHYO{DPHY} | | JET |
l — DPHY{DPHY} | | CML4/5 Madule B __ |
| 12€0{12€} 0—p 12€{12€} l l S = l
N =]
| CAM_GPIDOD—D P17 I | @ vBUS_EN a— 214 yays EN HDMI1_CEC [Leg HOMIL.CEC & |
l CAM_GPI01D—P P18 l | % HDMI1_HOTPLUG ; l
| File: dphy.kicad_sch I l e _‘f 32941 ysB_oT6_ID :gﬂ:i‘gka = |
l l | 1% use HDMIZ_CLK_P l
| DPHY1 i i P 4@% USBN HDMI1_CLK_N |
| = 84 pCle_DET_nWAKE HDMI1_TX0_P -
| OPHYLDPHYE_L, popy(ppHy) l l = oc) Wi 5288l pele_pwWR_EN HDMI1_TXO_N 160: mgl l
| 12C_DPHYL{I2C) | | T N ey Y PelensT HDMI1_TX1_P MF |
— 12¢{I2C}) =2 PCle.CLKREQ 102] 454 HOMITL.D1—
. | | o L PCle_CLK_nREQ Y |
e DPL7 I e pcre ik n HNI1_Tx2_p (L4622 |
{ o P18 ! | o 122 PCle_CLK_P HDMI1_Tx2_N [L48 : l
R53 2.2k L PCle x| ] 124 o =
| File: dphy.kicad_sch | l PCle X+ | 129 PO IRL] 151%1»4\ cec = |
PCle_TX_P HDMIO_CEC >
| | | PCleRX-T | 114 153 HOMID.HPD /T |
PCle_RX_N HDMIO_HOTPLUG =
| +3.3V | | pClerx+l 1 41g booHOMIb.scL S |
| | SRy H8ecie Rxe HDMIO_SCL = i
| HDMI0_SDA [1ggHOMID.SDA o
l l ! f 1 HDMIO_CLK_P %ﬁ e l
o - _CLK_| -
l R4 RES | | - 52;; 8 § 123 USB3—0-TX_P HDMIO_CLK_N 122: m E(L)K |
= o =i Do=
| R135 2.2k 226 e ponvalagy | & U987 0 bXl g USB3-0-TXN HDMIO_TXO_N —Bl—P—iﬂH NID D0+ l
I R | 2 Ty USB3-0-RX_P HDMI0_Tx0_P F82, T
| T [\psoa — 1,50A | I T[22 uses-0-RxN HDMIO_TX1_P 175Hw o |
1S — [ i | P4 Terr o 2Y use3-o-oN HDMI0_Tx4_N (78 Sor {
| 8 I | 4 1234 ysB3-0-DP HDNI0_TX2_p (78 o
| ID.SCL  — 12C_DPHY1lsqL l l HDMI0_Tx2_N [L22" m_%z’ l
| I— t - —o USB3-1{USB3}
| R136 l l USB3-1-TX_P %ﬁ l
| OR | | USB3-1-Tx_N 162 : |
| i 159 USB3|—1.RX+
| | USB3-1-RX P 133 4T |
e 4 USB3-1-RX_N [L5Z : |
————— | | i USB3—1-DN 1655 Eg’ig’ I
-1.0+
l HDMI Connectors HDMI0 | l 1 usB3-1-pp [L63 . = l
| B | T
| | | z DPAYOCH 120 ppyyg ¢ p DPHYL c_p [LBIDHIL.Co 2 '
| HOMIO{HDMI} | ) DPHYOLC— 127 1 g7 0AHH - = |
| — HDMI{HDMI} | | = J—[——DP T DPHYO_C_N opHy1_c N[BT S |
| 2 q * 17 ppuyo_po_p DPHY1_DO_P —FJ—Y|7177D mLboe T
| | T . R U0 . a |
| z DPHYODO— 145 175 DFHYL.DO @
| | o Tl—— DPHY0_DO_N DPHY1_DO_N L= ot |
| | | DPRYODLT 123 ovg ps p DPHYL_D1_p (B3DAHIEDLE |
[ l | DPRYOIDL- 124 pppyo_p1_N DPHY1_D1_N % [
| P e e | | DPHYO_D2_P DPHY1_D2_P ‘—Yl;igﬁDqu'sz |
| fle: hami.kicad- o DPHY0_D2_N I {
| HDMIL o DPHYO_D3_P oPHY1 D3 p [L96 L0 0ot i
l HOMIL (HDMI) | l DPHYO_D3_N 2 DPHY1_D3_N [L94 : |
| — HDMI{HDMI} l | R |
| | | 2 |
| | | |
| | | |
| L |
| File: hdmi.kicad_sch I | GND |
- = -]
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U1
DPHY{DPHY} 0— RCLAMPO524P — DPHY{DPHY}
DPHY.DO— I EXE L A DPHY.D1—
iy
DPHY.DO+ 2 5 DPHY.D1+
AR | NK
ol DSI diff pair palarity
g MUST be maintained!
GND
u12
RCLAMPO524P DPHY{DPHY} 0 L
I + DPHY.DO— 2
DPHY.C— 1 |A R - A DPHY.D2— DPHY.DO+ 3
x 4
DPHY.C+ 2 5 DPHY.D2+ DPHY.D1— 5
%5 | 5% DPHY.D1+ 6
7
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< 10
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< C
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u1s
DPHY{DPHY} 0— RCLAMPO524P — DPHY{DPHY}
DPHY.DO— I EXE L A DPHY.D1—
iy
DPHY.DO+ 2 5 DPHY.D1+
AR | NK
ol DSI diff pair palarity
g MUST be maintained!
GND
U16
RCLAMPO524P DPHY{DPHY} 0 L
I + DPHY.DO— 2
DPHY.C— 1 |A R - A DPHY.D2— DPHY.DO+ 3
x 4
DPHY.C+ 2 5 DPHY.D2+ DPHY.D1— 5
%5 | 5% DPHY.D1+ 6
7
7 DPHY.C— 8
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< 10
DPHY.D2—
eno DPHY.D2+ Lr| e
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< C
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Current limiting
u19
AP2553W6-7 TestPoint
TP37
N out 6 +5V_HDMI
e a 4 c67
. IUE) 5 AT | el L0uF HDMI diff pair polarity
MUST be maintained.
49.9k N
GND 117
GND HOMI{HDMI} FPC0.5-SMT-20P
GND P1 HDMI.D2+ 1
P2 D2 GND 2
p3 | HoMILD2- 3
Py [\ HDMILD1+ I
4] D1 GND 5
P6 | HOMLD1I- 6
P7 HDMI.DO+ 7 Circuit Diagram / 18§ &
P8 DO GND 8 c1 c2 c1 c2
HDMI{HDMI} u20 _ HDMI{HDMI} oo | o < o ; = 2 o
RCLAMPO524P 2 2 12 1
P10 HDMI.CLK+ 10 3 3 13 13
I +— P11 | CLK GND 1] 4 4 14 15
HOMLHPD 4 [®E | B3] 4 HOMISCL P12 | HOMICLK- X 12 = & oo b
18
i p13 [\ HDMI.CEC 13 H L4 17
HDMI.SDA 2 5 HDMI.CEC P14 UTILITY 14 9 8 19 19
AR AR P15 |\ HDMLSCL 15 10 10 Shell 20
P16 HDMI.SDA 16
al +5V_HDMI AUX GND 17
> X 18
< HDMI.HPD 19
GND D18 20
u21 ESD5451N ==
RCLAMPO524P =
GND
HOMILCLK— 4 |A R KE| 4 HOMLDO- GND GND
'y
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AR Yy
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>
GND
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HOMIDL- 1 |B B KE| 4,  HOMILD2-
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Current limiting
u23
AP2553W6-7 TestPoint
TP38
N out 6 +5V_HDMI
e a 4 Cc70
. IUE) 5 AT | el L0uF HDMI diff pair polarity
MUST be maintained.
49.9k N
GND J18
GND HOMI{HDMI} FPC0.5-SMT-20P
GND P1 HDMI.D2+ 1
P2 D2 GND 2
p3 | HoMILD2- 3
Py [\ HDMILD1+ 4
4] D1 GND 5
P6 | HOMLD1I- 6
P7 HDMI.DO+ 7 Circuit Diagram / 18§ &
P8 DO GND 8 c1 c2 c1 c2
HDMI{HDMI} 24 _ HDMI{HDMI} oo | o < o ; = 2 o
RCLAMPO524P 2 2 12 1
P10 HDMI.CLK+ 10 3 3 13 13
I 1] P11 CLK GND 1] 4 4 14 :2
HOMILHPD ¢ |& & | 88| 4,  HomiscL P12 | HOMICLK - P 2 = e oS b
18
i p13 [\ HDMI.CEC 13 H L4 17
HDMI.SDA 2 5 HDMI.CEC P14 UTILITY 14 9 8 19 19
AR AR P15 [\ HDMLSCL 15 10 10 Shell 20
P16 [\ HDMI.SDA 16
al +5V_HDMI AUX GND 17
> X 18
< HDMI.HPD 19
GND D19 20
U2s ESD5451N ==
RCLAMPO524P =
GND
HOMILCLK— 4 |A R KE| 4 HOMLDO- GND GND
'y
HDMIL.CLK+ 2 5§  HDMLDO+
AR Yy
(%
wM
>
GND
u26
RCLAMPO524P
HOMIDL- 1 |B B KE| 4,  HOMILD2-
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HV
u2z e (t ———

RCLAMPO524P ETH{ETH} 0— lGZTl?iiSS |
I |
et g4 |BE | BB[ 4 erwnos LI i 5 L gzMx“ l
w~ - R S =
ETH.TDL- 2 5 ETH.ID2- SLBRE 3 i p2 X1 : z| GND
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D€ | 2
4 ) 1 |
w D 3 ]
Oho ETH.TD2- 5 MX2— =
; . I . ! 4 = | xo5ADGWA3DY1027
ETH.TD3+ 8 b 7Mx3+ : 31| s19
GND 7] 5 5 ) | ] -
u28 ETH.TD3— 9| 31 0 6MX3— |
RCLAMPO524P I 8
ETH.TD4+ |
i
A% | &A%
ETH.ID3+ 4 4 ETH.TD4+ . ! PoE Header
w~ H
ETH.TD3- 2 5 ETH.TD4— orils : r} SLED ;
AR | AB l T Priz s [ | ‘2
| I PR78 &4 Pok
Oho |
> N I | 79 (Lj)
< o+ | | 220F/100vV 7|
78 - |
GND l 22qF /100V Re3
e - | q76 - [+
100nF | 22nF/100V ESZQI
a7z I c75 I T
100nF | 22nF/100V R61
1 | R | |
a2 L |
10qnF { |
c71 L | IS
100nF | |
| |
L |
1nf/2kV
GND GND GND GND
GND
ETH{ETH} R58 D20 +3.3V
2k GREEN LED
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— Y
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2.7k YELLOW LED
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2 [ 5
r-r—r———— " """ " "7/ "7/ "7/ "/ /7 77— B
l Invert EN for USB3-0 !
| |
{ +3.3v |
|
I | USB3 Interface USB3 Hub
| |
| | USB3-0{USB3} O— USB3{USA3]} USB3-1{USB3} O—p USB3{USB3)
| |
I R64 | N [ . VBUS_END—,
l Q7 l D\S,USBOigg:JS cox DIS_USB1 ;E:‘Si
| VBUS_EN MMBT5551 | DIs UsB2 |3 o
| [ DIs_USB[0..3] File: usb3if—0.kicad_sch DISUSB3 b pjs3
| | DIS_USB[0..3]
I I
| | File: usb3_hub.kicad_sch
| GND |
| |
.- - _
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Current Limit switch B3
29 USB3{USB3) BLM21Pc600sNLF WR-FLAC
45V AP22652W6-7 P42 VBUS- VBUS 1hveus
Ao " ouls TestPoint ? VBUS. USR3.D— 2l
ENAND UsEsDe 3ho+
c80 3 +|  c81 121
10uF Q= | b [ m= 220uf USB3.RX— 5 _ USB3_A
ILIM ILIM - F FAULT —=boc I USB3.RX+ 6 2§2§+
|
GND N a
R67 J7 GND e BLssTx- o Z o
27k &ND : 9 bssTx+ 585
Set current limit to 0.93A EDE
GND
GND
Pull DIS up ta_disable current limit switch uso U3t
regardless of EN state RCLAMPO0524P RCLAMP0524P
? TP39 TP4L VBUS ARX | AR USB3.TX+ USB3.D— A®X | AR USB3.RX—
DIS O TestPoint TestPoint - - . -
N ~ N
N 2 5 USB3.TX— USB3.D+_ 32 5 USB3.RX+
D22 ,ZS ENAND AKX | A& AKX | AR
BATS4C,215 o5
T 0
N < ~
GND GND
TP4O ’\J) GND
TestPoint
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T 2 3 I 5
bl ewttepine oo 1 e bl
| Internalsswltchlng requlatar | - +1.05V +5V sour | Bypass caps |
+5V | 44 % |
{ RE3 R84 | TestPoint +3.3v { +1.05V ¢gp €97 c102 c106 €110 c114  C118 €120 |
| ’F 68R  56R  pepRy | @ T o0 cot .. | 100nF  100nF  100nF  100nF  100nF 1uf 1uf W
| | USB3 allows diff pair palarity S +3.3v 1uF L.7uF 4.7uF 15k | |
| | reyersal fgrtdata ‘latngs. usB2 > | |
| PEII’S‘HEE 0 maintain |
i | polarity. . S GNDGND, GND  GND { 93 €99 c104 €108  ci12 c116 €119 |
| | xx n AVDD33 | 100nF  100nF  100nF  100nF  100nF 1uF 1uF |
| | g3 g‘ PWR_FLAG | OND | 53y |
| | E FERERE | o K = | 94 €100 €105 €109 C115 |
l NGDRV l 3 mimimfmemﬁ 1= T l A 1o0nF  100nF  100nF  100nF 1uF l
o= S536n1 aa So a J SR S S S R S J SR S
| 2 o da ==} () a |
{ i B B >8 £ L?] usjuses | TTTTTTT TTT i
| ILIM l EN m ‘éfj‘é:'& ustxops 3 T | 98 €103 C107 c113 117 l
| 3 3 - | 100nF  100nF  100nF 1uF 1uf
| I VIOFE o 7 | £D1B,/SUSPEND u3TXDN1 [ |31|'TX | GND ! " ! |
| | | SUSPEND/NRDCLKO | +3.3V |
| PWR_FLAG NT1 | | RESETB_ 2] RESETB usRXDP1 [E RS | AVDD33 BLM21PGGOOSNL |
L GND I | 4} usRxpN1 [LUSLRA | ‘ 1 1 _/IT\_ |
—————————————————————————— 5 | €95 c1o1 c111 |
F————————————————————————— | ocitB A aciiB | |
| Reset pin bootstrapping ]| l OC\ZBJEE acI2B U2DP1 %j%'% l “7" 100nF 7T 4uF T 10uF l
| +3.3v D23 | oci3z 24 ocis U2DNt RO |
| ANGLLBWT | I ocius A8 aciss | _U32{usesp | |
l RESETB I l ! U3TXDP2 1; 2 l GND |
| c86 | @ | PPON18 ¥ PPON1B/NRDRSTB U3TXDN2 i | +3.3V \Dp33R |
i 10uF =2 | PPON28 38 PPON2B [ | |
| GND {g | PPON3B 5|E PPON3B U3RXDP2 ﬁusz'Rx— [ 96 |
= BE | ProNse_ B PPONGB U3RXDN2 L8 l 100nF !
- |
—_—_———— 1 g Us2ln+ | |
Bootstrapping settings | a2 Eg;?gig: U3RXDPU ﬂ;g:i ICLEEDES | GND |
| All ports are remavahle | 100n : U3RXDNU | _U33{usB3} | l
3.3V | 120 L33 TX+ -
| * USB3.RX+ 6 Us7x0 + g4 U3TXDP3
l ocit 1Ok R72 AN +3‘3V+3 v l USB3.RX— 5 UsTXD - g5 ﬂg%g:ﬂ u3TXDN3 2L lﬁl'w’ e .
oci28 — N | | [
l oci38 — A IV | 100nF USB3.0+62) oo U3RXDP3 iiuggl‘gif l Downstream ports l
I 0Cl4B —F 'T\ l €83 USB3.D- 63| U2DNU U3RXDN3 —|¥— l USB3 Interfacel USB3 Interface3 l
- be U330+ U31{USB3} U33{USB3}
l Three ports are in use l 2;‘;258 &1 SPICSB ﬂig:g 27 U33.D— l —puse3{usas} —p UsB3{use3} l
| R70 33V ' swwsﬁ‘z‘_g SPISI/LED2B | | PPON1B [ — — | ocis PPON3B [ — — 1 oczs |
| 10k R73 | 29, | | —DEN 0Co— —DEN oco— |
PPON}BM—/]\ | spiso 19 spiso/LED3B U3TXDP4 B | 0151 5—bbis b1s35-bois
l PPON4B — 3 | smlsc“ﬂ SPISCK/LED4B U3TXDN4 %! { ! {
[ - — - —
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| X | 1.6k o | | |
| PPON1B :Iiok A l RREF ;; RREF U20P4 il | | U32{USB3}_L, sp3quses) |
| c(L) 2 U2DN4 FX) | | |
Individual port power control mode | © - _ .
l p pR75 frot 1 | K l PPON2B_ | = zo.0C128 l
| 10k | j? u32 | DIS2D—PDIS |
| PPON2B A | UPD720210K8—BAF—A | |
| l GND GND GND | File: usb3if.kicad_sch |
No external ROM | _
i SPICSB i
ﬂﬁ T T T T T T ]
| 10k l | Clack |
| ~ R76 . GND | | ca7 |
| Battery charging modes disabled | | 120F |
| +3.3V | l P v2 |
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